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A Brief Introduction

This Project-Specific WQMP Template for the Santa Ana Region has been prepared to help guide you in
documenting compliance for your project. Because this document has been designed to specifically
document compliance, you will need to utilize the WQMP Guidance Document as your “how-to” manual
to help guide you through this process. Both the Template and Guidance Document go hand-in-hand, and
will help facilitate a well prepared Project-Specific WQMP. Below is a flowchart for the layout of this
Template that will provide the steps required to document compliance.

Section E

Alternative
Compliance
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OWNER’S CERTIFICATION

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for Passco Pacifica, LLC by Adkan
Engineers for the TTM 38265 project.

This WQMP is intended to comply with the requirements of City of Moreno Valley For Ordinance No. 827 which
includes the requirement for the preparation and implementation of a Project-Specific WQMP.

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect
up-to-date conditions on the site. In addition, the property owner accepts responsibility for interim operation and
maintenance of Stormwater BMPs until such time as this responsibility is formally transferred to a subsequent
owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, maintenance
and service contractors, or any other party (or parties) having responsibility for implementing portions of this
WQMP. At least one copy of this WQMP will be maintained at the project site or project office in perpetuity. The
undersigned is authorized to certify and to approve implementation of this WQMP. The undersigned is aware that
implementation of this WQMP is enforceable under City of Moreno Valley Water Quality Ordinance (Municipal Code
Chapter 8.10).

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and accepted
and that the WQMP will be transferred to future successors in interest.”

Owner’s Signature Date

Owner’s Printed Name Owner’s Title/Position

PREPARER’S CERTIFICATION

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control
measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8-2010-0033 and
any subsequent amendments thereto.”

Preparer’s Signature Date
Michael Brendecke Project Manager
Preparer’s Printed Name Preparer’s Title/Position

Preparer’s Licensure:
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Section A: Project and Site Information

PROJECT INFORMATION

Type of Project: Residential
Planning Area: Residential
Community Name: Moreno Valley
Development Name: TTM 38265

PROJECT LOCATION

Latitude & Longitude (DMS): 33.919184, -117.197063
Project Watershed and Sub-Watershed: Santa Ana River
Gross Acres: 20.01+/-

APN(s): 487-470-022

Map Book and Page No.: Map Book 11 Page 10

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) R5 Residential
Proposed or Potential SIC Code(s) 1522

Area of Impervious Project Footprint (SF) 871,638 SF
Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 633,455 SF
Does the project consist of offsite road improvements? & Y |:| N
Does the project propose to construct unpaved roads? Oy XN
Is the project part of a larger common plan of development (phased project)? Oy XN
EXISTING SITE CHARACTERISTICS

Total area of existing Impervious Surfaces within the Project limits Footprint (SF) 0sf

Is the project located within any MSHCP Criteria Cell? Oy XN
If so, identify the Cell number: N/A

Are there any natural hydrologic features on the project site? |:| Y |z N
Is a Geotechnical Report attached? Xy [N
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) A&B

What is the Water Quality Design Storm Depth for the project? 0.65

The planned development is located on the Southeast corner of Bay Ave and Volga Lane. The project site
is bounded by Alessandro Blvd to the South and Bay Ave to the North. The project will consist of 236 lots,
street improvements, community park and 2 onsite stormwater treatment areas (Bioretention Basin) for
water quality. One basin near the end of Danube Way and the other in the southwest corner near
Alessandro Blvd and Brodiaea Ave. The project will also include 4 smaller bioretention basins located in
the public right-of-way landscape area for the treatment of off-site flows. These will include 3’ of media
and will connect via 6” pipe to proposed SD. Runoff form the site will connect to an existing storm drain
line on Alessandro Blvd.

A.1 Maps and Site Plans

When completing your Project-Specific WQMP, include a map of the local vicinity and existing site. In
addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in
Appendix 2. At a minimum, your WQMP Site Plan should include the following:

e Drainage Management Areas e Source Control BMPs

e Proposed Structural BMPs Buildings, Roof Lines, Downspouts

e Drainage Path Impervious Surfaces

e Drainage Infrastructure, Inlets, Overflows Standard Labeling
BMP Locations (Lat/Long)
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A.1 Identify Receiving Waters

Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project site
is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed impairments (if any),
designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the receiving

waters in Appendix 1.

Table A.1 Identification of Receiving Waters

Receiving Waters

EPA  Approved

303(d) List

Designated

Proximity to RARE

Impairments Beneficial Uses Beneficial Use
. Not a Rare Body of
M Vall t D N/A N/A
oreno Valley Storm Drain /. / Water
. Not a Rare Body of
Py Vall h: | N/A N/A
erris Valley Channel /. / Water
San Jacinto River Reach 3 None MUN, AGR, GWR, REC1, REC2, | 14 Miles From
WARM, WILD, RARE Project Site

Canyon Lake (Railroad Canyon

Pathogens, Nutrients

MUN, AGR, GWR, REC1, REC2,

Not a Rare Body of

Reservoir) COMM, WARM, WILD Water
. ) MUN, AGR, GWR, REC1, REC2, 21 Miles  From
San Jacinto River Reach 1 None WARM, WILD, RARE Project Site
Lake Elsinore Nutrients, Organic Enrichment/Low MUN, REC1, REC2, COMM, 26 Miles From
Dissolved Oxygen WARM, WILD, RARE Project Site

MUN, GWR, REC1, REC2, WARM,

Not a Rare Body of

Temescal Creek Reach 6 None WILD Water

MUN, AGR, IND, GWR, REC1, | 42 Miles From
Temescal Creek Reach 2 None REC2, WARM, WILD, RARE Project Site
Temescal Creek Reach 1 None MUN, RECL, REC2, WARM, witp | Ot @ Rare Body of

Water

) ' ) MUN, RECI, REC2, WARM, WILD, | 54  Miles  From
Prado Flood Control Basin Indicator Bacteria, pH RARE Project Site
) MUN, AGR, GWR, RECL, REC2, | 72 Miles From
Santa Ana River Reach 2 None WARM, WILD, RARE, SPWN Project Site
Santa Ana River Reach 1 None MUN, RECI, REC2, WARM, wiLp | ot @ Rare Body of

Water

A.2 Additional Permits/Approvals required for the Project:

Table A.2 Other Applicable Permits

Agency

Permit Required

State Department of Fish and Game, 1602 Streambed Alteration Agreement

Oy XIN

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert. |:| Y |Z| N
US Army Corps of Engineers, CWA Section 404 Permit |:| Y |Z| N
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion Oy XN
Statewide Construction General Permit Coverage |z Y |:| N
Statewide Industrial General Permit Coverage |:| Y |Z| N

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)

Oy XIN

Other (please list in the space below as required)
City of Moreno Valley Grading permits, encroachment permits

Xy O~
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If yes is answered to any of the questions above, the Co-Permittee may require proof of
approval/coverage from those agencies as applicable including documentation of any associated
requirements that may affect this Project-Specific WQMP.
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Section B: Optimize Site Utilization (LID Principles)

Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID
Principles into the site and landscape design. For example, constraints might include impermeable soils,
high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical instability,
high-intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety concerns.
Opportunities might include existing natural areas, low areas, oddly configured or otherwise unbuildable
parcels, easements and landscape amenities including open space and buffers (which can double as
locations for bioretention BMPs), and differences in elevation (which can provide hydraulic head).
Prepare a brief narrative for each of the site optimization strategies described below. This narrative will
help you as you proceed with your LID design and explain your design decisions to others.

The 2010 Santa Ana MS4 Permit further requires that LID Retention BMPs (Infiltration Only or Harvest and
Use) be used unless it can be shown that those BMPs are infeasible. Therefore, it is important that your
narrative identify and justify if there are any constraints that would prevent the use of those categories
of LID BMPs. Similarly, you should also note opportunities that exist which will be utilized during project
design. Upon completion of identifying Constraints and Opportunities, include these on your WQMP Site
plan in Appendix 1.

Consideration of “highest and best use” of the discharge should also be considered. For example, Lake
Elsinore is evaporating faster than runoff from natural precipitation can recharge it. Requiring infiltration
of 85% of runoff events for projects tributary to Lake Elsinore would only exacerbate current water quality
problems associated with Pollutant concentration due to lake water evaporation. In cases where rainfall
events have low potential to recharge Lake Elsinore (i.e. no hydraulic connection between groundwater
to Lake Elsinore, or other factors), requiring infiltration of Urban Runoff from projects is
counterproductive to the overall watershed goals. Project proponents, in these cases, would be allowed
to discharge Urban Runoff, provided they used equally effective filtration-based BMPs.

Site Optimization

The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the
WQMP Guidance Document will help you determine how best to optimize your site and subsequently
identify opportunities and/or constraints, and document compliance.

Did you identify and preserve existing drainage patterns? If so, how? If not, why?

Yes, existing drainage patterns on site drain all water from the Northeast will drain to the southwest.
The proposed design uses onsite catch basins to direct the flow into the proposed bioretention Basins
for water quality prior to draining to the existing storm drain line on Alessandro Blvd.

Did you identify and protect existing vegetation? If so, how? If not, why?

No, existing natural vegetation will not be protected. All vegetation will be removed. However, the
entire site is being mitigated and 65,600 sf of landscape is being used for pre-treatment or treatment of
runoff.

Did you identify and preserve natural infiltration capacity? If so, how? If not, why?

No, natural infiltration will not be used due to rates a below the minimum required infiltration rate.
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Did you identify and minimize impervious area? If so, how? If not, why?

Roof Runoff will drain to landscape prior to going into BMP. The site is proposed as condos/townhomes.
However, due to the need for parking the impervious area has been reduced as much as possible and
has been calculated at 72.5%.

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why?

Yes, roof runoff from proposed homes will flow through landscape, all other flows will flow into the
proposed bioretention Basins for water quality prior to draining to the existing storm drain line on
Alessandro Blvd.
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Section C: Delineate

(DMAs)

Drainage

Management

Areas

Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of
delineating and mapping your project site into individual DMAs, complete Table C.1 below to
appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project
site. Upon completion of this table, this information will then be used to populate and tabulate the
corresponding tables for their respective DMA classifications.

Table C.1 DMA Classifications

DMA Name or ID Surface Type(s)'? Area (Sq. Ft.) DMA Type
D.1.1 Homes 221,327 D
D.1.2 Concrete/Asphalt 122,422 D
D.1.3 Landscaping 19,014 D
D.2.1 Homes 245,516 D
D.2.2 Concrete/Asphalt 139,543 D
D.2.3 Landscaping 46,456 D
D.3.1 Concrete/Asphalt 11,747 D
D.3.2 Landscaping 1,825 D
D.4.1 Concrete/Asphalt 6,788 D
D.4.2 Landscaping 1,646 D
D.5.1 Concrete/Asphalt 9,229 D
D.5.2 Landscaping 2,500 D
D.6.1 Concrete/Asphalt 40,278 D
D.6.2 Landscaping 4,993 D

Reference Table 2-1 in the WQMP Guidance Document to populate this column

2If multi-surface provide back-up

Table C.2 Type ‘A’, Self-Treating Areas

DMA Name or ID

Area (Sq. Ft.)

Stabilization Type

Irrigation Type (if any)
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Table C.3 Type ‘B’, Self-Retaining Areas

Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas

Type ‘C’ DMAs that are draining to the Self—RetainingI
Self-Retaining Area IArea
Area Storm
(square Depth Required Retention Depth
DMA e feet) (inches) DMA Name /[C] from Table C.4 =|(inches)
Name/ID |surface type  [(Al (B] ID [C] (D]
[B]-[C]
[D]=[B]+

DMA Receiving Self-Retaining DMA
o 3 g
T (9} = o S o
g o 8 o = E’_ £ Area  (square]
% g i g § £ § Product feet) Ratio
2o
2 W $3 |8 [Cl=[AIx[B] [bMA name /iD |D] [C/[D]
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Table C.5 Type ‘D’, Areas Draining to BMPs

DMA Name or ID BMP Name or ID

D.1.1 Bioretention Basin North

D.1.2 Bioretention Basin North

D.1.3 Bioretention Basin North

D.2.1 Bioretention Basin South

D.2.2 Bioretention Basin South

D.2.3 Bioretention Basin South

D.3.1 Fossil Filter to Proposed Storm Drain
D.3.2 Fossil Filter to Proposed Storm Drain
D.4.1 Bioretention Basin Bay Ave West
D.4.2 Bioretention Basin Bay Ave West
D.5.1 Bioretention Basin Bay Ave East
D.5.2 Bioretention Basin Bay Ave East
D.6.1 Bioretention Basin Alessandro Blvd
D.6.2 Bioretention Basin Alessandro Blvd

Note: More than one drainage management area can drain to a single LID BMP, however, one
drainage management area may not drain to more than one BMP.

Section D: Implement LID BMPs

D.1 Infiltration Applicability

Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in Chapter
2.4.4 of the WQMP Guidance Document for further details)? []Y [XIN

If yes has been checked, Infiltration BMPs shall not be used for the site; proceed to section D.3

If no, continue working through this section to implement your LID BMPs. It is recommended that you
contact your Co-Permittee to verify whether or not your project discharges to an approved downstream
‘Highest and Best Use’ feature.

Geotechnical Report

A Geotechnical Report or Phase | Environmental Site Assessment may be required by the Copermittee to
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the
Co-Permittee, at their discretion, may not require a geotechnical report for small projects as described in
Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, include it in
Appendix 3. In addition, if a Phase | Environmental Site Assessment has been prepared, include it in
Appendix 4.

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP
Guidance Document? [_] Y XIN

Infiltration Feasibility
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Table D.1 below is meant to provide a simple means of assessing which DMAs on your site support
Infiltration BMPs and is discussed in the WQMP Guidance Document in Chapter 2.4.5. Check the
appropriate box for each question and then list affected DMAs as applicable. If additional space is needed,
add a row below the corresponding answer.

Table D.1 Infiltration Feasibility

Does the project site... YES | NO

...have any DMAs with a seasonal high groundwater mark shallower than 10 feet?

If Yes, list affected DMAs:

...have any DMAs located within 100 feet of a water supply well?

If Yes, list affected DMAs:

...have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater
could have a negative impact?

If Yes, list affected DMAs: DMA 1, 2,3,4,5 &6

...have measured in-situ infiltration rates of less than 1.6 inches / hour? X

If Yes, list affected DMAs:

...have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final
infiltration surface?

If Yes, list affected DMAs:

...geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?

Describe here:

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used
for those DMAs and you should proceed to the assessment for Harvest and Use below.

D.2 Harvest and Use Assessment
Please check what applies:
[ Reclaimed water will be used for the non-potable water demands for the project.

[ODownstream water rights may be impacted by Harvest and Use as approved by the Regional
Board (verify with the Copermittee).

[OThe Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case,
Harvest and Use BMPs are still encouraged, but it would not be required if the Design Capture
Volume will be infiltrated or evapotranspired.

XNone of the above

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If
none of the above criteria applies, follow the steps below to assess the feasibility of irrigation use, toilet
use and other non-potable uses (e.g., industrial use).

Design of the Drainage Plan Line H-2 downstream of Tr 31590 was designed to account for future
developed run-on flows from Tr 31590. Because of this design, capturing flows from Tr 31590 as Harvest
and Reuse may impact downstream water rights. Therefore, onsite flows for Tr 31590 are proposed to be
treated, but will not be detained on site.

Irrigation Use Feasibility

Complete the following steps to determine the feasibility of harvesting stormwater runoff for Irrigation
Use BMPs on your site:

Step 1: Identify the total area of irrigated landscape on the site, and the type of landscaping used.
Total Area of Irrigated Landscape: 1.50 Acres

Type of Landscaping (Conservation Design or Active Turf): Active Turf
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Step 2:

Step 3:

Step 4:

Step 5:

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for irrigation use. Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or parts
of the site, to evaluate reasonable scenarios for capturing and storing runoff and directing the
stored runoff to the potential use(s) identified in Step 1 above.

Total Area of Impervious Surfaces: 16.70 Acres

Cross reference the Design Storm depth for the project site (see Exhibit A of the WQMP
Guidance Document) with the left column of Table 2-3 in Chapter 2 to determine the minimum
area of Effective Irrigated Area per Tributary Impervious Area (EIATIA).

Enter your EIATIA factor: 1.05

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum irrigated area that would be required.

Minimum required irrigated area: 17.53 Acres

Determine if harvesting stormwater runoff for irrigation use is feasible for the project by
comparing the total area of irrigated landscape (Step 1) to the minimum required irrigated area
(Step 4).

Minimum required irrigated area (Step 4) | Available Irrigated Landscape (Step 1)

17.53 Acres 1.50 Acres
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Toilet Use Feasibility

Complete the following steps to determine the feasibility of harvesting stormwater runoff for toilet
flushing uses on your site:

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Identify the projected total number of daily toilet users during the wet season, and account for
any periodic shut downs or other lapses in occupancy:

Projected Number of Daily Toilet Users: 10.72 Acres x 108 = 1,158
Project Type: Residential

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for toilet use. Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or parts
of the site, to evaluate reasonable scenarios for capturing and storing runoff and directing the
stored runoff to the potential use(s) identified in Step 1 above.

Total Area of Impervious Surfaces: 18.20 Acres

Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 2-
2 in Chapter 2 to determine the minimum number or toilet users per tributary impervious acre
(TUTIA).

Enter your TUTIA factor: 108

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of toilet users that would be required.

Minimum number of toilet users: 1,965

Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by
comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of toilet
users (Step 4).

Minimum required Toilet Users (Step 4) ‘ Projected number of toilet users (Step 1)

1,965 ‘ 1,158

Other Non-Potable Use Feasibility

Are there other non-potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2 of
the Guidance for further information. If yes, describe below. If no, write N/A.

Step 1:

Step 2:

N/A

Identify the projected average daily non-potable demand, in gallons per day, during the wet
season and accounting for any periodic shut downs or other lapses in occupancy or operation.

Average Daily Demand: N/A

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for the identified non-potable use. Depending on the
configuration of buildings and other impervious areas on the site, you may consider the site as
a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff
and directing the stored runoff to the potential use(s) identified in Step 1 above.
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Step 3:

Step 4:

Step 5:

Total Area of Impervious Surfaces: NfA

Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 2-
4 in Chapter 2 to determine the minimum demand for non-potable uses per tributary
impervious acre.

Enter the factor from Table 2-4: N/A

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of gallons per day of non-potable use that would be required.

Minimum required use: NfA

Determine if harvesting stormwater runoff for other non-potable use is feasible for the project
by comparing the projected average daily use (Step 1) to the minimum required non-potable
use (Step 4).

Minimum required non-potable use (Step 4) ‘ Projected average daily use (Step 1)

N/A N/A

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum
values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and
Biotreatment per Section 3.4.2 of the WQMP Guidance Document.

D.3 Bioretention and Biotreatment Assessment

Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance
Document are feasible on nearly all development sites with sufficient advance planning.

Select one of the following:

X LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted
below in Section D.4 (note the requirements of Section 3.4.2 in the WQMP Guidance Document).

O A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been
performed and is included in Appendix 5. If you plan to submit an analysis demonstrating the
technical infeasibility of LID BMPs, request a pre-submittal meeting with the Copermittee to
discuss this option. Proceed to Section E to document your alternative compliance measures.
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D.4 Feasibility Assessment Summaries

From the Infiltration, Harvest and Use, Bioretention and Biotreatment Sections above, complete Table D.2
below to summarize which LID BMPs are technically feasible, and which are not, based upon the

established hierarchy.

Table D.2 LID Prioritization Summary Matrix

DMA
Name/ID

LID BMP Hierarchy

1.

Infiltration

2. Harvest and use

3. Bioretention

4. Biotreatment

No LID
(Alternative

Com

pliance)

D.1.1

D.1.2

D.1.3

]

D.2.1

D.2.2

D.2.3

D.3.1

D.3.2

D.4.1

D.4.2

D.5.1

D.5.2

D.6.1

XX

D.6.2

For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they
are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section E below
to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA must

pass through the LID BMP hierarchy before alternative compliance measures may be considered.
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D.5 LID BMP Sizing

Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the
selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the Vewe worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required Vawp using
a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design Handbook
or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete Table D.3 below
to document the Design Capture Volume and the Proposed Volume for each LID BMP. Provide the
completed design procedure sheets for each LID BMP in Appendix 6. You may add additional rows to the
table below as needed.

Table D.3 DCV Calculations for LID BMPs

DMA
Area Effective DMA DMA Areas || Enter BMP Name / Identifier
DMA (square | Post-Project Impervious | Runoff | x Runoff | Here
Type/ID | feet) Surface Type Fraction, It | Factor | Factor i
North Bio
[A] [B] [C] [Alx [C]
D.1.1 221,327 | Homes 0.65 0.45 99,415.30
D.1.2 | 122,422 | Concrete/Asphalt 1.0 0.89 109,200.40
D.1.3 | 22,484 | Landscaping 0.1 0.11 2,483.50 (s
Capture Proposed
Design | Volume, Volume
Storm | Vawmp on Plans
Depth | (cubic (cubic
(in) feet) feet)
366,233 211,099.20 | 0.65 | 11,434.50 | 13,777.00
DMA
Area Effective DMA DMA Areas || Enter BMP Name / Identifier
DMA (square | Post-Project Impervious | Runoff | x Runoff || Here
Type/ID | feet) Surface Type Fraction, It | Factor | Factor i
South Bio
[A] [B] [C] [Al x [C]
D.2.1 | 245,516 | Homes 0.65 0.45 | 110,280.40
D.2.2 139,543 | Concrete/Asphalt 1.0 0.89 124,472.40
D.2.3 | 46,456 | Landscaping 0.1 0.11 5,131.40 Design
Capture Proposed
Design | Volume, Volume
Storm | Vawp on Plans
Depth | (cubic (cubic
(in) feet) feet)
431,515 239,884.20 | 0.65 | 12,993.70 | 13,228.10
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DMA

Enter BMP Name / Identifier

Area Effective DMA DMA Areas
DMA (square | Post-Project Impervious | Runoff | x Runoff || Here
Type/ID | feet) Surface Type Fraction, It | Factor | Factor Voloa
g
[A] [B] [C] [Al x [C]
D.3.1 11,747 | Concrete/Asphalt 1.0 0.89 10,478.3
D.3.2 1,825 | Landscaping 0.1 0.11 201.60
13,572 10,679.90 0.20 0 0.1
DMA i
Area Effective DMA DMA Areas | Enter BMP Name / Identifier
DMA (square | Post-Project Impervious | Runoff | x Runoff || Here
Type/ID | feet) Surface Type Fraction, I+ | Factor | Factor
Bay West
[A] [B] [C] [Alx [C]
D.4.1 6,788 | Concrete/Asphalt 1.0 0.89 6054.90
D.4.2 1,646 | Landscaping 0.1 0.11 181.80
8,434 6,236.70 0.65 337.80 338.00
DMA "
Area Effective DMA DMA Areas | Enter BMP Name / Identifier
DMA (square | Post-Project Impervious | Runoff | x Runoff || Here
Type/ID | feet) Surface Type Fraction, I+ | Factor | Factor
Bay East
[A] [B] [c] [Alx [C]
D.5.1 9,229 | Concrete/Asphalt 1.0 0.89 8,232.30
D.5.2 2,500 | Landscaping 0.1 0.11 276.10
11,729 8,508.40 0.65 460.90 460.90
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DMA
Area Effective DMA DMA Areas || Enter BMP Name / Identifier
DMA (square | Post-Project Impervious | Runoff | x Runoff | Here
Type/ID | feet Surface Type Fraction, | Factor | Factor
ype/ ) yp ! Alessandro BLVD
[A] [B] [C] [Alx[C]
D.6.1 40,278 | Concrete/Asphalt 1.0 0.89 35,928.00
D.6.2 4,993 | Landscaping 0.1 0.11 551.50
45,271 36,479.50 0.65 1,976 2,182

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document

[E] is obtained from Exhibit A in the WQMP Guidance Document

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6

Section E: Alternative Compliance (LID Waiver Program)

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to LID

waiver approval by the Copermittee). Check one of the following Boxes:

LID Principles and LID BMPs have been incorporated into the site design to fully address all
Drainage Management Areas. No alternative compliance measures are required for this project
and thus this Section is not required to be completed.

- Or -

[0 The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-
specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the Co-
Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-regional
LID BMPs exist or are available for use by the project. The following alternative compliance
measures on the following pages are being implemented to ensure that any pollutant loads
expected to be discharged by not incorporating LID BMPs, are fully mitigated.
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E.1 Identify Pollutants of Concern

Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their associated
EPA approved 303(d) listed impairments, cross reference this information with that of your selected
Priority Development Project Category in Table E.1 below. If the identified General Pollutant Categories
are the same as those listed for your receiving waters, then these will be your Pollutants of Concern and
the appropriate box or boxes will be checked on the last row. The purpose of this is to document
compliance and to help you appropriately plan for mitigating your Pollutants of Concern in lieu of
implementing LID BMPs.

Table E.1 Potential Pollutants by Land Use Type

Priority Development|General Pollutant Categories

Project Categories  andlor ) Tt )

Project Features (check those I?ﬁi:::ea?s:'s Metals  [Nutrients |Pesticides [Organic Sediments B':bsrii‘s & glrlease &

that apply) Compounds
Detached Residential

X Development P N P P N P P P
Attached Residential @)

o Development P N P P N P P P
Commercial/Industrial @) ) ) (5) 1)

O Development P P P P P P P P
Automotive Repair 4. 5)

O Shops N P N N P N P P
Restaurants

O (55,000 ) P N N N N N P P
Hillside Development

O (55,000 1) P N P P N P P P
Parking Lots

(6) (1) (1) (4) (1)

O (55,000 ) P P P P P P P P

[0 Retail Gasoline Outlets | N P N N P N P P

Project Priority Pollutant(s)

of Concern X u X X u X X X

P = Potential

N = Not Potential

(™ A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected
2 A potential Pollutant if the project includes uncovered parking areas; otherwise not expected

) A potential Pollutant is land use involving animal waste

) Specifically petroleum hydrocarbons

) Specifically solvents

(©) Bacterial indicators are routinely detected in pavement runoff
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E.2 Stormwater Credits

Projects that cannot implement LID BMPs but nevertheless implement smart growth principles are
potentially eligible for Stormwater Credits. Utilize Table 3-8 within the WQMP Guidance Document to
identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A.

Table E.2 Water Quality Credits

Qualifying Project Categories

Credit Percentage?

Total Credit Percentage!

Cannot Exceed 50%

20btain corresponding data from Table 3-8 in the WQMP Guidance Document

E.3 Sizing Criteria

After you appropriately considered Stormwater Credits for your project, utilize Table E.3 below to
appropriately size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of
the WQMP Guidance Document for further information.

Table E.3 Treatment Control BMP Sizing

DMA Post- DMA
Area Project Effective DMA Area X .
DMA (square | Surface | Impervious | Runoff | Runoff Enter BMP Name / Identifier Here
Type/ID | feet) Type Fraction, Ir | Factor Factor
[A] [B] [C] [A]x[C]
Minimum Proposed
Design Volume
Capture Total Storm | or Flow
Design | Volume or | Water on Plans
Storm | Design  Flow | Credit % | (cubic
Depth | Rate (cubic | Reduction | feet or
(in) feet or cfs) cfs)
Ar = [DIx[E]
2=[D E Fl] = F] X (1-[H |
(A O] | [F] = = | FIX (D) | 0

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document

[E] is for Flow-Based Treatment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E] obtained from Exhibit A in the WQMP
Guidance Document
[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above
[1] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6
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E.4 Treatment Control BMP Selection

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential pollutants
in runoff, but do not sustain significant biological processes. Treatment Control BMPs must have a removal
efficiency of a medium or high effectiveness as quantified below:

e High: equal to or greater than 80% removal efficiency
e Medium: between 40% and 80% removal efficiency

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2
of the WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed
Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1.

Table E.4 Treatment Control BMP Selection
Selected Treatment Control BMP | Priority  Pollutant(s) of | Removal Efficiency
Name or ID! Concern to Mitigate? Percentage?

1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may be
listed more than once if they possess more than one qualifying pollutant removal efficiency.

2 Cross Reference Table E.1 above to populate this column.

3 As documented in a Co-Permittee Approved Study and provided in Appendix 6.
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Section F: Hydromodification

F.1 Hydrologic Conditions of Concern (HCOC) Analysis

Once you have determined that the LID design is adequate to address water quality requirements, you
will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3 (including
Figure 3-7) of the WQMP Guidance Document to determine if your project must mitigate for
Hydromodification impacts. If your project meets one of the following criteria which will be indicated by
the check boxes below, you do not need to address Hydromodification at this time. However, if the
project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design
to comply with HCOC criteria. This is discussed in further detail below in Section F.2.

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee
has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one
acre on a case by case basis. The disturbed area calculation should include all disturbances associated
with larger common plans of development.

Does the project qualify for this HCOC Exemption? 1y XN
If Yes, HCOC criteria do not apply.

HCOC EXEMPTION 2: The volume and time of concentration! of storm water runoff for the post-
development condition is not significantly different from the pre-development condition for a 2-year
return frequency storm (a difference of 5% or less is considered insignificant) using one of the
following methods to calculate:

e Riverside County Hydrology Manual

e Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method

e Other methods acceptable to the Co-Permittee

Does the project qualify for this HCOC Exemption? |:| Y |Z| N

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in
Appendix 7.

Table F.1 Hydrologic Conditions of Concern Summary

2 year — 24 hour

Pre-condition Post-condition % Difference

Flow (cubic feet per
second)

Volume (Cubic Feet)

L Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin
are contributing to flow at the outlet.
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for example,
Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or naturally
erosion resistant feature) that will receive runoff from the project are engineered and regularly
maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely
affected; or are not identified on the Co-Permittees Hydromodification Susceptibility Maps.

Does the project qualify for this HCOC Exemption? Xy [N

If Yes, HCOC criteria do not apply and note below which adequate sump applies to this HCOC
qualifier:

See receiving waters exhibit in Appendix 1 for downstream conveyance to Lake Elsinore.

See Appendix 7 for HCOC Exemption Map.

F.2 HCOC Mitigation

If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if they
meet one of the following conditions:

Ja.

b.

(e

Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat
impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions
utilizing accepted professional methodologies published by entities such as the California
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research Project
(SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC analysis.

The project is developed consistent with an approved Watershed Action Plan that addresses
HCOC in Receiving Waters.

Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-year
return frequency storm. Generally, the hydrologic conditions of concern are not significant, if the
post-development hydrograph is no more than 10% greater than pre-development hydrograph.
In cases where excess volume cannot be infiltrated or captured and reused, discharge from the
site must be limited to a flow rate no greater than 110% of the pre-development 2-year peak flow.

Be sure to include all pertinent documentation used in your analysis of the items a, b or ¢ in Appendix 7.
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Section G: Source Control BMPs

Source control BMPs include permanent, structural features that may be required in your project plans —
such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as regular
sweeping and “housekeeping”, that must be implemented by the site’s occupant or user. The MEP
standard typically requires both types of BMPs. In general, Operational BMPs cannot be substituted for a
feasible and effective permanent BMP. Using the Pollutant Sources/Source Control Checklist in Appendix
8, review the following procedure to specify Source Control BMPs for your site:

1.

Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist. Check
off the potential sources of Pollutants that apply to your site.

Note Locations on Project-Specific WQMP Exhibit: Note the corresponding requirements listed in
Column 2 of the Pollutant Sources/Source Control Checklist. Show the location of each Pollutant
source and each permanent Source Control BMP in your Project-Specific WQMP Exhibit located in
Appendix 1.

Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the
Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential
source of runoff Pollutants on your site (from those that you checked in the Pollutant Sources/Source
Control Checklist). In the middle column, list the corresponding permanent, Structural Source Control
BMPs (from Columns 2 and 3 of the Pollutant Sources/Source Control Checklist) used to prevent
Pollutants from entering runoff. Add additional narrative in this column that explains any special
features, materials or methods of construction that will be used to implement these permanent,
Structural Source Control BMPs.

Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant
Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that
should be implemented as long as the anticipated activities continue at the site. Copermittee
stormwater ordinances require that applicable Source Control BMPs be implemented; the same BMPs
may also be required as a condition of a use permit or other revocable Discretionary Approval for use
of the site.
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Table G.1 Permanent and Operational Source Control Measures

Potential Sources of Runoff
pollutants

Permanent Structural Source Control BMPs

Operational Source Control BMPs

On-site storm drain inlets

Mark all inlets with the words “Only Rain
Down the Storm Drain” or similar. Catch
Basin Markers may be available from the
Riverside County Flood Control and
Water  Conservation  District, call
951.955.1200 to verify.

Maintain and periodically repaint
or replace inlet markings.
Provide stormwater pollution
prevention information to new
site owners, lessees, or
operators.

See applicable operational BMPs
in Fact Sheet SC-44, “Drainage
System Maintenance,”

Landscape / Outdoor
Pesticide Use

Design landscaping to minimize
irrigation and runoff, to promote surface
infiltration where appropriate, and to
minimize the use of fertilizers and
pesticides that can contribute to
stormwater pollution.

Where landscaped areas are used to
retain or detain stormwater, specify
plants that are tolerant of saturated soil
conditions.

Consider using pest-resistant plants,
especially adjacent to hardscape.

To ensure successful establishment,
select plants appropriate to site soils,
slopes, climate, sun, wind, rain, land use,
air movement, ecological consistency,
and plant interactions.

Maintain landscaping using
minimum or no pesticides.

See applicable operational BMPs
in Appendix 10.

Provide IPM information to new
owners, lessees, and operators.

Roofing, gutters, and trim

Avoid roofing, gutters, and trim made of
copper or other unprotected metals that
may leach into runoff.

Street Sweeping

See applicable operational BMPs
in Appendix 10.
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Section H: Construction Plan Checklist

Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first two
columns will contain information that was prepared in previous steps, while the last column will be
populated with the corresponding plan sheets. This table is to be completed with the submittal of your
final Project-Specific WQMP.

Table H.1 Construction Plan Cross-reference

BMP Identifier and

Corresponding Plan Sheet(s)

BMP Location (Lat/Long)

BMP No. or ID Description
NORTH BIO Bioretention Basin TTM38265 33.917735,-117.197861
SOUTH BIO Bioretention Basin TTM38265 33.919088, -117.197892
BAY EAST BIO Bioretention Basin TTM38265 33.920905, -117.196558
BAY WEST BIO Bioretention Basin TTM38265 33.920905, -117.197547
ALESSANDRO BIO Bioretention Basin TTM38265 33.917549, -117.197712
VOLGA Fossil Filter TTM38265 33.920194, -117.198036

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to facilitate
an easy comparison of the construction plans to your Project-Specific WQMP. Co-Permittee staff can
advise you regarding the process required to propose changes to the approved Project-Specific WQMP.
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Section I: Operation, Maintenance and Funding

The Copermittee will periodically verify that Stormwater BMPs on your site are maintained and continue
to operate as designed. To make this possible, your Copermittee will require that you include in Appendix
9 of this Project-Specific WQMP:

1. A means to finance and implement facility maintenance in perpetuity, including replacement
cost.

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until
responsibility for operation and maintenance is legally transferred. A warranty covering a period
following construction may also be required.

3. Anoutline of general maintenance requirements for the Stormwater BMPs you have selected.

4, Figures delineating and designating pervious and impervious areas, location, and type of
Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo-
locating the BMPs using a coordinate system of latitude and longitude is recommended to help
facilitate a future statewide database system.

5.  Aseparate list and location of self-retaining areas or areas addressed by LID Principles that do
not require specialized O&M or inspections but will require typical landscape maintenance as
noted in Chapter 5, pages 85-86, in the WQMP Guidance. Include a brief description of typical
landscape maintenance for these areas.

Your local Co-Permittee will also require that you prepare and submit a detailed Stormwater BMP
Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater BMPs
built on your site. An agreement assigning responsibility for maintenance and providing for inspections
and certification may also be required.

Details of these requirements and instructions for preparing a Stormwater BMP Operation and
Maintenance Plan are in Chapter 5 of the WQMP Guidance Document.

Maintenance Mechanism: HOA

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners
Association (POA)?

Xy N

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally,
include all pertinent forms of educational materials for those personnel that will be maintaining the
proposed BMPs within this Project-Specific WQMP in Appendix 10.
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Appendix 1:Maps and Site Plans

Location Map, WQMP Site Plan and Receiving Waters Map
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Appendix 3:Soils Information
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SOIL
EXPLORATION
COMPANY, INC.

Soil Engineering, Environmental Engineering, Materials Testing, Geology

August 11, 2021
Project No. 21203-01

TO: Pacifica Investments
333 City Boulevard West, 17" Floor
Orange, CA 92868

ATTENTION: Oscar Graham

SUBJECT: Soil Investigation, Infiltration Tests and Liquefaction Evaluation Report, Proposed
Residential Development Site, Alessandro Boulevard (APN 487-470-022), City of Moreno
Valley, California

Introduction

In accordance with your authorization, Soil Exploration Co., Inc. has performed a preliminary soil
investigation, infiltration tests and liquefaction evaluation for the subject site. The accompanying report
presents a summary of our findings, conclusions, recommendations, and limitations of our work for
proposed two-story wood frame residential development.

Scope of Work

e Review soils, geologic, seismic, groundwater data and maps in our files.

e Perform exploration of the site by means of eight 8” diameter borings, 20 to 50 feet deep, at readily
accessible locations.

e Field engineer (California Registered RCE) for logging of the excavations, sampling of select soils,
observation of excavation resistance, record SPT blow counts and water seepage (if any).

e Perform basic laboratory testing of select soil samples, including moisture, density, expansion

potential, sieve analysis, maximum dry density/optimum moisture content and corrosion potential (pH,

chlorides, resistivity and water soluble sulfates).

Perform digitized search of known faults within a 50-mile radius of the site.

Determine CBC (2019) seismic parameters.

Consult with civil/structural design consultants.

Perform two shallow infiltration tests at locations suggested by civil design engineer for WQMP

design purposes.

e Prepare a report of our findings, conclusions and recommendations for site preparation, including
overexcavation/removal depth, allowable bearing value, foundation/slab-on-grade depth /thickness
/reinforcement recommendations, excavation characteristics of earth materials, lateral earth
pressures for retaining walls design, pavement thickness estimates, suitability of onsite soils for
compacted fills, liquefaction/dynamic settlement evaluation, general earthwork and grading
specifications, California Building Code (2019) seismic design coefficients, Cal/lOSHA classification of
soils and infiltration rate (inches/hour).

Site Conditions

The 18.48 acres, rectangular shaped, relatively flat, vacant site is located on the north side of Alessandro
Boulevard, south side of Bay Avenue and east of Morrison Street, in the City of Moreno Valley, Riverside
County, California. Alessandro Boulevard and Bay Avenue is paved road. Existing houses are located on
adjacent property to the east. Vegetation consists of dense weeds.

7535 Jurupa Ave., Unit C - Riverside, CA 92504 - Tel: (951) 688-7200 « Fax: (951) 688-7100
soilexploration@yahoo.com » www.soilexp.com
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The approximate locations of the above and other features are shown on Exploratory Boring and
Infiltration Test Location Map, Plate 1.

Proposed Development

We understand that the site is proposed for a single family residential development and associated
improvements. The structures will be light, two-story wood frame construction with concrete floor slabs
supported on prepared subgrade. Grading plans are not available for review at this time, however based on
the relatively flat topography of the site; modest cut or fill grading and no significant cut or fill slopes are
proposed.

Field Work

Eight exploratory borings were drilled on July 30, 2021, to a maximum depth of 50 feet below existing
ground surface utilizing a CME-85 mobile drill rigs equipped with 8-inch diameter hollow stem augers. Refer
to Plate 1 for boring locations. The borings were logged by a California Registered Civil Engineer.
Standard Penetration Tests (SPT) blow counts were recorded for the earth materials. Relatively
undisturbed samples of the soils were also obtained by utilizing California Ring Sampler.

In general, these borings revealed that the site surface soils consist of silty sand, sand, and sand with silt
(USCS “SM”, “SP”, and “SP-SM”). The granular earth materials are generally dry to slightly and medium to
very dense. Detailed descriptions of the earth materials encountered are presented in the form of
Geotechnical Boring Logs in Appendix B.

USGS Geologic Map of the Sunnymead Quadrangle shows the site area is underlain with young alluvial fan
deposits and very old alluvial fan deposits (see Figure 2).

Laboratory Testing

Basic laboratory tests were performed for select soil samples. The tests consisted primarily of natural
moisture contents, dry densities, sieve analysis, maximum dry density/optimum moisture content and
corrosion potential (pH, chlorides, resistivity and water soluble sulfates). Laboratory test results are
presented in Appendix C and with Geotechnical Boring Logs in Appendix B.

Groundwater

Groundwater, seepage or wet soils were not encountered in our exploratory borings, drilled to a maximum
depth of 50 feet, at the time this work was performed. Groundwater study is not within the scope of this
work. Groundwater data from well in the vicinity of the site is tabulated below (see Figure 1, Site Location
Map, for location of well):

. . . Estimated Depth
Well No. WSE Date Dlstan(.:e/Loca.Uon of Water Below
(ft) Measured Relative to Site )
Site (ft)
1402.38 5/29/1959 . 139.2
03S03W15F001S 1406 95 9/15/1986 0.91miles/SE 134,63

* WSE = Water Surface Elevation

Liquefaction Evaluation

The potential for liquefaction in an area is a function of soil type and depth of groundwater. Poorly
consolidated soils combine with groundwater during an earthquake, losing their shear strength and taking
on the properties of a heavy liquid. This process, termed liquefaction, can result in the loss of foundation
support, ground failure due to lateral spreading, and settlement of affected soils. Three general conditions
must be met for liquefaction to occur: (1) strong ground shaking of relatively long duration; (2) loose, or

Soil Exploration Co., Inc. Page 2
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unconsolidated, recently deposited sediments consisting primarily of silty sand and sand; and (3) water
saturated sediments within about 50 feet of the surface.

Based on Riverside County GIS Map, the site is located within an area of low to moderate liquefaction
potential (see Figure 3). Considering depth to groundwater (over 50 feet below ground surface), the
potential for liquefaction at the site is very low.

Liquefaction Analysis/Dynamic Settlement: LiquefyPro

Liquefaction susceptibility using Standard Penetration Test data and laboratory Gain size test results were
analyzed using LiquefyPro software (Version 5.5g). A predominant earthquake magnitude of 7.0 (USGS
Interactive Deaggregation, 10% probability of exceedance in 50 years) was used. An associated ground
acceleration of 0.57g (equivalent to two-thirds of PGAM), and a historic high depth to groundwater of 130
feet below the existing ground surface were used in our liquefaction evaluation. The software output is
presented in Appendix F.

The main observations of the results are as follows:

Boring No. Total settlement Differential Settlement
(inch) (inch)
B-4 1.7 0.8511t0 1.124

e  Onsite soils at the site in general have a Safety Factor of 5.0 against liquefaction.

Seismicity/Faulting

A computer search of all known Quarternary major faults within 50 miles of the site from USGS
Earthquake Hazards Program is presented in Appendix D. Please note that it is probable that not all
active or potentially active faults in the region have been identified. Furthermore, seismic potential of the
smaller and less notable faults is not sufficiently developed for assignment of maximum magnitudes and
associated levels of ground shaking that might occur at the site due to these faults.

Secondary Seismic Hazards

Lateral Spreading
Lateral spreading is a phenomenon in which large blocks of intact, non-liquefied soil move downslope on a
liquefied layer. Lateral spreading is often a regional event. For lateral spreading to occur, the liquefiable soil

zone must be laterally continuous, unconstrained laterally, and free to move along sloping ground. Due to
the low susceptibility for liquefaction, the potential for lateral spreading is considered very low.

Surface Rupture

The site is not located within a currently designated Alquist-Priolo earthquake fault zone. The potential for
surface rupture on the subject site is considered low.

Conclusions and Recommendations
Conclusions

e All vegetable matter, old fills, buried utilities/irrigation lines, etc. and deleterious materials would
require removal from the proposed building/grading areas.

e Overexcavation and recompaction of the loose surficial soils should be anticipated to provide
adequate and uniform support for the proposed structures. All surficial earth materials encountered
during our investigation can be excavated with normal grading equipment in good working condition.

Soil Exploration Co., Inc. Page 3
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e Onsite earth materials, cleansed of oversize cobbles and boulders (over 6 inches, if any), should be
suitable for engineered/compacted fills.

e Based on laboratory test results, the expansion potential of onsite near surface silty sands is very low
(EI=7).

e Subsequent to site preparation, the use of shallow spread and/or continuous footing foundations
appears feasible for the proposed construction.

e Flooding potential of the site should be determined by the design civil engineer and considered in
planning and construction.

e Site is located approximately 3.41 miles from the San Jacinto fault. The site is located in a region of
generally high seismicity, as is all of Southern California. During its design life, the site is expected to
experience moderate to strong ground motions from earthquakes on regional and/or nearby causative
faults.

e There is a 2 percent probability in 50 years (2475 year return period) that site modified peak ground
acceleration at the site (PGAm) will exceed 0.853g (see Appendix D).

e Groundwater was not encountered during subsurface investigation. Our experience indicates that
surface or near-surface groundwater conditions can develop in areas where groundwater conditions
did not exist prior to site development, especially in areas where a substantial increase in surface
water infiltration results from landscape irrigation.

Recommendations

Site Preparation/Overexcavation

Grading and backfills should be performed in accordance with the City of Moreno Valley Grading
Ordinance and attached General Earthwork and Grading Specifications (Appendix E), except as modified
in the text of this report.

Structures should be provided with a compacted fill mat that extends to at least 5 feet beyond the
structure lines in plan and to a depth of at least 5 feet below existing or proposed grade, whichever is
deeper. The excavated bottom should be cleaned from roots, soft spots, wet spots, porous soils, old
foundations, seepage pits and deleterious materials, etc. As a result, deeper excavations should not be
precluded and this should be determined by observations and testing of excavated bottoms during
grading.

After cleaning of the excavated bottom, the exposed surfaces should be further scarified to a depth of at
least 12-inches, moisture conditioned/thoroughly watered and recompacted by utilizing heavy vibratory
rollers to at least 90 percent of the maximum dry density, as determined by ASTM D1557-12 Test
Method, prior to placement of fill. Oversize material (larger than 6-inch size, if any) should not be utilized
for structural fills. All fills should be placed on underlying medium dense native soils and compacted to at
least 90 percent of the maximum dry density.

The purpose of the above recommendations is to provide at least 3.5 feet of compacted fill mat below the
foundation bottoms.

Compacted Fills/Imported Soils

Any soil to be placed as fills, whether presently onsite or import, should be approved by the soil engineer
or his representative prior to its placement. All onsite soils to be used as fill should be cleansed of any
roots or other deleterious materials. Cobbles larger than 3 inches in diameter should not be placed in the
vicinity of foundations and utility lines. All fills should be placed in 6 to 8 inch loose lifts, thoroughly

Soil Exploration Co., Inc. Page 4
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watered, mixed and compacted to at least 90 percent relative compaction. This is relative to the
maximum dry density determined by ASTM 1557-12 Test Method.

Foundation Design/Footings

Following site preparation, the use of shallow spread and/or continuous footings is feasible. An allowable
bearing value of 1800 psf is recommended. This bearing pressure has been established based on the
assumption that the footings will be embedded at least 18-inches below lowest adjacent firm grade and into
the onsite compacted soil mat, and measure at least 15-inches in width. Isolated column footings should
be at least 24 inches wide and embedded at least 24 inches below lowest adjacent firm grade.

The above bearing value may be increased by one third for temporary (wind or seismic) loads. We
recommend footings reinforcement should be at least two No. 5 bars at top and two at the bottom of
footings. Conventional foundation should be in accordance with current California Building Code (CBC)
2019, with design by a qualified structural engineer. Please note that foundation design is under the
purview of the structural engineer and structural engineer may have more restrictive requirements which
will govern.

Settlement and Shrinkage

The estimated total settlement of the structures supported on spread footings as recommended above is
less than 1 inch. The differential settlement is estimated to less than %z inch over a horizontal of 30 feet

Based on density tests performed, average 17 percent shrinkage may be considered on upper 5 feet of
onsite soils.

Conventional Residential Slabs-On-Grade

Residential slabs-on-grade should be at least 4 inches thick and should be reinforced with at least No. 3
bars at 18-inches on-center both ways, properly centered in mid-thickness of slabs (structural
recommendations govern). Slabs-on-grade should be underlain with 10-mil Visqueen moisture barrier.
The moisture barrier should be underlain by two inches of clean rolled sand.

Tentative Pavement Design

Based on a design R-value of 44 from laboratory testing and typical traffic indices, the recommended
sections are outlined as follows:

Traffic Index Asphalt Concrete Aggregate Base (CAB)
(Th (inches) (inches)
5 2.5 4
6 3 5.5
7 4 6
8 5 6.5
9 6 7

The upper at least 12 inches of the subgrade soils below new pavements should be compacted to at least
90 percent relative compaction. Minimum relative compaction requirements for aggregated base should
be 95 percent of the maximum laboratory dry density as determined by ASTM D1557-12.

Final pavement design shall be based on R-value testing of the subgrade soils at the completion of
grading.

Soil Exploration Co., Inc. Page 5
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Hardscape Areas/Compaction/Concrete Joints

The upper at least 12 inches of subgrade soils for hardscape areas should be scarified and compacted to
at least 90 percent.

The joints spacing for concrete slabs should be determined by the project architect. Joints should be laid
out to form approximately square panels (equal transverse and longitudinal joint spacing). Rectangular
panels, with the long dimension no more than one-and-one-half times the short, may be used when
square panels are not feasible. The depth of longitudinal and transverse joints should be one-fourth the
depth of the slab thickness.

Joint layout should be adjusted so that the joints will line up with the corners of structures, small
foundations, and other built-in structures. Acute angles or small pieces of slab curves as a result of joints
layout should not be permitted.

Concrete Curing

Fresh concrete should be cured by protecting it against loss of moisture, rapid temperature change and
mechanical injury for at least 3 days after placement. Moist curing, waterproof paper, white polyethylene
sheeting, white liquid membrane compound, or a combination thereof may be used. After finishing
operations have been completed, the entire surface of the newly place concrete should be covered by
whatever curing medium is applicable to local conditions and approved by the engineer. The edges of
concrete slabs exposed by the removal of forms should be protected immediately to provide these
surfaces with continuous curing treatment equal to the method selected for curing the slab surfaces. The
contractor should have at hand, and ready to install before actual placement begins, the equipment
needed for adequate curing of the concrete.

In hot or windy weather (80°F or 15 mph), the contractor must take appropriate curing precautions after the
placement of concrete. The use of mechanically compacted low slump concrete (not exceeding 4 inches at
the time of placement) is recommended. We recommend that a slipsheet (or equivalent) be utilized if
grouted tiles or other crack sensitive flooring is planned directly on concrete slabs.

Special Considerations/Excess Soils from Foundation Excavations

Excess soils generated from foundation excavations should not be placed on slabs and driveways
subgrade without proper moisture and compaction. Slab subgrade should be verified to contain 1.2 times
the soil optimum moisture content to a depth of 6 inches prior to placement of slab building materials.
Moisture content should be tested in the field by the soil engineer. The addition of fiber mesh in the
concrete and careful control of water/cement ratios may lessen the potential for slab cracking.

Lateral Earth Pressures/Retaining Walls

The following lateral earth pressures and soil parameters, in conjunction with the above-recommended
bearing value (1800 psf), may be used for design of retaining walls with free draining compacted backfills.
If passive earth pressure and friction are combined to provide required resistance to lateral forces, the
value of the passive pressure should be reduced to two-thirds the following recommendations:

Active Earth Pressure with level backfill (Pa) 35 pcf (EFP), drained, yielding

At Rest Pressure (Po) 55 pcf (EFP), drained, non-yielding (part of building wall)
Passive Earth Pressure (Pp) 250 pcf (EFP), drained, maximum of 2500 psf
Horizontal Coefficient of Friction (u) 0.30

Unit Soil Weight (yt) 120 pcf

We recommend drainage for retaining walls to be provided in accordance with Plate 3 of this report.
Maximum precautions should be taken when placing drainage materials and during backfilling. All wall
backfills should be properly compacted to at least 90 percent relative compaction.

Soil Exploration Co., Inc. Page 6
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Seismic Considerations

The site is located approximately 3.41 miles from the San Jacinto fault. Moderate to strong ground
shaking can be expected at the site and there is a 2 percent probability in 50 years (2475 year return
period) that site modified peak ground acceleration at the site (PGAm) will exceed 0.853g. The site soll
profile is Class D. The structural engineer must consider City/County local codes, California Building
Code (CBC) 2019 seismic data presented in this report (Appendix D), the latest requirements of the
Structural Engineers Association, and any other pertinent data in selecting design parameters.

Expansion Index and Corrosion/Soluble Sulfates

Based on the laboratory test results, the expansion potential of the near surface sandy soils is very low
(EI=7).

Results of tests performed by Enviro - Chem, Inc. of Pomona, California on a select soil samples are
summarized as below:

Sample Location | Sample PH Resistivity Sulfate Content | Chloride Content
Depth (ft) (ohm-cm) (%) (ppm)
B-6 0-2.0 7.84 9620 0.00158 30.0

Based on test results, soil indicates negligible soluble sulfate exposure (less than 0.1 percent water soluble
sulfates by weight). Therefore, there is no restriction on cement type. Based on resistivity test results, soil
is mildly to moderately corrosive and ferrous metals/pipes/reinforcement should be protected. Concrete,
mix, placement and curing for concrete should comply with ACI guidelines. If critical, these should be
further verified by your structural or a corrosion engineer.

Drainage

Positive drainage must be provided and maintained for the life of the project around the perimeter of the
structures and all foundations toward streets or approved drainage devices to minimize water infiltration into
the underlying soils. In addition, finish subgrade adjacent to exterior footings should be sloped down and
away to facilitate surface drainage. Roof drainage should be collected and directed away from foundations
and slopes via nonerosive devices. Water, either natural or by irrigation, should not be permitted to pond or
saturate the foundation soils.

Cal/OSHA Classification/Trench Excavations/Backfills

In general Cal/lOSHA classification of onsite soils appears to be Type C.

Temporary trench excavations deeper than 5 feet should be shored or sloped at 1.5:1 or flatter in
compliance with Cal/lOSHA requirements:

a.) The shoring should be designed by a qualified engineer experienced in the shoring design.

b.) The tops of any temporary unshored excavations should be barricaded to prevent vehicle and storage
loads within a 1:1 line projected upward from the bottom of the excavation or a minimum of 5 feet,
whichever is greater. If the temporary construction embankments, including shored excavations, are
to be maintained during the rainy season, berms are suggested along the tops of the excavations
where necessary to prevent runoff from entering the excavation and eroding the slope faces.

c.) The soils exposed in the excavations should be inspected during excavation by the soils engineer so
that modifications can be made if variations in the soil conditions occur.

d.) All unshored excavations should be stabilized within 30 days of initial excavation.

Soil Exploration Co., Inc.
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Foundation Plan Review/Additional Observations and/or Testing

The recommendations provided in this report are based on preliminary design information and subsurface
conditions as interpreted from limited exploratory work. Our conclusions and recommendations should be
reviewed and verified during construction and revised if necessary.

Soil Exploration Co., Inc. should review the foundation plans and observe and/or test at the following stages
of construction:

e During all overexcavations and fill placement.

¢ Following footing excavations and prior to placement of footing materials.

e During wetting of slab subgrade (1.2X optimum to a depth of at least 6”) and prior to placement of
slab materials.

e During all trench and retaining wall backfills.

e During subgrade preparation/compaction, prior to paving.

¢ When any unusual conditions are encountered.

Final Compaction Report

A final report of compaction control should be prepared subsequent to the completion of rough grading.
The report should include a summary of work performed, laboratory test results, and the results, locations
and elevations of field density tests performed during grading.

Limitation of Investigation

Our investigation was performed using the degree of care and skill ordinarily exercised, under similar
circumstances, by reputable Geotechnical Engineers practicing in this or similar locations. No other
warranty, expressed or implied, is made as to the conclusions and professional advice included in this
report.

The field and laboratory test data are believed representative of the project site; however, soil conditions
can vary significantly. As in most projects, conditions revealed during grading may be at variance with
preliminary findings. If this condition occurs, the possible variations must be evaluated by the Project
Geotechnical Engineer and adjusted as required or alternate design recommended.

This report is issued with the understanding that it is the responsibility of the owner, or his representative,
to ensure that the information and recommendations contained herein are brought to the attention of the
architect and engineer for the project and incorporated into the plans, and the necessary steps are taken
to see that the contractor and subcontractor carry out such recommendations in the field.

This firm does not practice or consult in the field of safety engineering. We do not direct the contractor's
operations, and we cannot be responsible for other than our own personnel on the site; therefore, the
safety of others is the responsibility of the contractor. The contractor should notify the owner if he
considers any of the recommended actions presented herein to be unsafe.

The findings of this report are valid as of the present date. However, changes in the conditions of a
property can occur with the passage of time, whether they are due to natural processes or the works of
man on this or adjacent properties. In additions, changes in applicable or appropriate standards may
occur, whether they result from legislation or the broadening of knowledge.

This report was prepared for the client based on client’s needs, directions and requirements at the time.
This report is not authorized for use by and is not to be relied upon by any party except the client with
whom Soil Exploration Co., Inc. contracted for the work. Use of, or reliance on, this report by any other
party is at that party’s risk. Unauthorized use of or reliance on this report constitutes an agreement to
defend and indemnify Soil Exploration Co., Inc. from and against any liability which may arise as a result
of such use or reliance, regardless of any fault, negligence, or strict liability of Soil Exploration Co., Inc.

Soil Exploration Co., Inc. Page 8
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Alessandro Blvd.
Moreno Valley, California

Project No. 21203-01
August 11, 2021

Closure

If you should have any questions or concerns regarding this report, please do not hesitate to call our office.

We appreciate this opportunity to be of service.

Very truly yours,
Soil Exploration Co., Ing:

Gene K. Luu, PE 53417
Project Engineer

Distribution: [1] Robert Beers (rmbeers777@hotmail.com)
[1] Oscar Graham (oscar@pacificainvest.com)

Attachments: Figure 1
Figure 2
Figure 3
Figure 4

Plate 1
Plate 2

Appendix A
Appendix B
Appendix C
Appendix D

Appendix E
Appendix F
Appendix G

Site Location Map

USGS Geologic Map

Riverside County GIS Map

U.S. Geological Survey Quaternary Faults Map

Exploratory Boring and Infiltration Test Location Map
Retaining Wall Backfill and Subdrain Backfill

References

Geotechnical Boring Logs

Laboratory Test Results

USGS National Seismic Hazard Maps-Source Parameters
and CBC (2019) Seismic Parameters

General Earthwork and Grading Specifications
Liquefaction Analysis Summary

Infiltration Test Procedure and Test Results

Soil Exploration Co., Inc.
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e USGS Geologic Map of the Sunnymead 7.5’ Quadrangle, Riverside County, California.
e Riverside County GIS Liquefaction Map.

e U.S. Geological Survey — Earthquake Hazards Program, 2008 National Seismic Hazard Maps — Source
Parameters.

e U.S. Geological Survey Quaternary Faults.

e Riverside County, Low-impact development BMP design handbook, Appendix A-Infiltration Testing, June
2018.
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Date:

Hole Diameter:

7/30/21
Drilling Company:

One Way Drilling

GEOTECHNICAL BORING LOGS

8"

Drive Weight:_140 Ibs.

Drill Hole No.__ B-1

Drop:_30"

Project No. _ 21203-01
Type of Rig: _ CME-85
Elevation: Existing Ground

DEPTH
(feet)

EARTH
MATERIAL

SAMPLE
TEST

BLOWS
PER
6 INCH

DRY
DENSITY

(%)

MOISTURE
(%)

SOIL
CLASSIFICATION
USCS

GEOTECHNICAL DESCRIPTION
LOGGED BY: _GL
SAMPLED BY: _GL

717110

9/12/12

4.0

4.2

SM

SILTY SAND: Light brown, fine to medium grained, dry,
medium dense

20

6/12/18

6/12/14

SP-SM

SAND WITH SILT: Yellowish light brown, fine to coarse
grained, dry, medium dense

21

22

23

24

25

717110

8/11/25

SM

SILTY SAND: Light brown, fine to medium grained,
slightly moist, medium dense

Dense

Soil Exploration Co., Inc.

TOTAL DEPTH = 25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED
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GEOTECHNICAL BORING LOGS
Drill Hole No.__B-2
Date: __ 7/30/21 Project No. _ 21203-01
Drilling Company: _ One Way Drilling Type of Rig: _ CME-85
Hole Diameter:_ 8" Drive Weight:_140 Ibs.  Drop:_30" Elevation: Existing Ground

DEPTH EARTH SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet) MATERIAL TEST PER DENSITY (%) CLASSIFICATION LOGGED BY: _GL
6 INCH (%) USCS SAMPLED BY: _GL

1 SM SILTY SAND: Light brown, fine to medium grained,
slightly, medium dense

3 i 35/3;/50/ 107.5 7.0 Very dense

6 10/15/22 53 Dense

SAND WITH SILT: Light brown, fine to coarse grained,

11 11/20/18 SP-SM
dry, dense

16 8/10/18

20 9/11/14 Dry, medium dense

TOTAL DEPTH = 20’

z NO GROUNDWATER

NO CAVING
22 BORING BACKFILLED

23

24

25

Soil Exploration Co., Inc.
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Date:

Hole Diameter:

7/30/21
Drilling Company:

One Way Drilling

GEOTECHNICAL BORING LOGS

8"

Drive Weight:_140 Ibs.

Drill Hole No.__B-3

Drop:_30"

Project No. _ 21203-01
Type of Rig: _ CME-85
Elevation: Existing Ground

DEPTH
(feet)

EARTH
MATERIAL

SAMPLE
TEST

BLOWS
PER
6 INCH

DRY
DENSITY

(%)

MOISTURE
(%)

SOIL
CLASSIFICATION
USCS

GEOTECHNICAL DESCRIPTION
LOGGED BY: _GL
SAMPLED BY: _GL

8/11/17

8/13/22

5.2

5.5

SM

SILTY SAND: Light brown, fine to medium grained, dry,
medium dense

Dense

20

21

22

23

24

25

6/7/19

8/16/22

9/9/13

6/11/14

SP-SM

SAND WITH SILT: Light brown, fine to coarse grained,
dry, medium dense

Dense

Dry, medium dense

Medium dense

Soil Exploration Co., Inc.

TOTAL DEPTH = 25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED
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GEOTECHNICAL BORING LOGS
Drill Hole No.__B-4
Date: __ 7/30/21 Project No. _ 21203-01
Drilling Company: _ One Way Drilling Type of Rig: _ CME-85
Hole Diameter:_ 8" Drive Weight:_140 Ibs.  Drop:_30" Elevation: Existing Ground

DEPTH EARTH SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet) MATERIAL TEST PER DENSITY (%) CLASSIFICATION LOGGED BY: _GL
6 INCH (%) USCS SAMPLED BY: _GL

1 SM SILTY SAND: Pale brown, fine to medium grained, dry,
medium dense

3 6/10/13 3.0

Light brown, fine to medium grained, dry, dense

6 12124116 4.2 % passing #200 sieve = 19

SAND WITH SILT: Light brown, fine to coarse grained,

1 8/10/17 SP-SM dry, medium dense

16 8/8/17

20

21 7111/18

22

23

24

25

Soil Exploration Co., Inc.
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GEOTECHNICAL BORING LOGS
Drill Hole No.__B-4

Date: __ 7/30/21 Project No. _ 21203-01
Drilling Company: _ One Way Drilling Type of Rig: _ CME-85
Hole Diameter: 8" Drive Weight:_140lbs.  Drop:_30" Elevation: Existing Ground
BLOWS DRY SOIL GEOTECHNICAL DESCRIPTION
Bty | MATERIAL SAVPLE | "PER | DENSITY Mo'ﬁ/T)URE CLASSIFICATION LOGGED BY:__GL
6 INCH (%) ° uscs SAMPLED BY: _GL
SILTY SAND: Light brown, fine to medium grained,
26 S5/ 1.1 SM slightly moist, medium dense
27 % passing #200 sieve = 28
28
29
30
_ SAND WITH SILT: Light brown, fine to coarse grained,
3 101218 38 SP-SM dry, medium dense
32 % passing #200 sieve = 10
33
34
35
SILTY SAND: Light brown, fine to coarse grained,
36 7horo SM slightly moist, medium dense
37
38
39
40
Slightly moist, dense
“ tonsny 6.5 % passing #200 sieve = 21
42
43
44
45
46 8/12/12 Slightly moist, medium dense
a7
48
49
50 9/9/15 Fine to medium grained, slightly moist, medium dense

TOTAL DEPTH = 50’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED

Soil Exploration Co., Inc.

Page 62



Date:

7/30/21
Drilling Company:

One Way Drilling

GEOTECHNICAL BORING LOGS
Drill Hole No.__B-5

Project No. _ 21203-01
Type of Rig: _ CME-85

Hole Diameter:_ 8" Drive Weight:_140 Ibs.  Drop:_30" Elevation: Existing Ground
DEPTH EARTH SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet) | MATERIAL TEST PER DENSITY (%) CLASSIFICATION LOGGED BY: __GL
6 INCH (%) uscs SAMPLED BY: _GL
1 SM SILTY SAND: Light brown, fine to coarse grained, dry,
dense
2
3 i 10/27/50 | 109.4 3.1 Very dense
4
5
6 10/17/20 3.0 Fine to medium grained, dry, dense
7
8
9
10
1 10/15/18 Dry, dense
12
13
14
15
SAND WITH SILT: Light brown, fine to medium
16 snons SP-SM grained, dry, medium dense
17
18
19 SM SILTY SAND: Light brown, fine to medium grained,
slightly moist, medium dense
20 9/9/13
21 TOTAL DEPTH = 20’
NO GROUNDWATER
NO CAVING
22 BORING BACKFILLED
23
24
25

Soil Exploration Co., Inc.
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Date:

Hole Diameter:

7/30/21
Drilling Company:

One Way Drilling

GEOTECHNICAL BORING LOGS

8"

Drive Weight:_140 Ibs.

Drill Hole No.__B-6

Drop:_30"

Project No. _ 21203-01
Type of Rig: _ CME-85
Elevation: Existing Ground

DEPTH
(feet)

EARTH
MATERIAL

SAMPLE
TEST

BLOWS
PER
6 INCH

DRY
DENSITY
(%)

MOISTURE
(%)

SOIL
CLASSIFICATION
USCS

GEOTECHNICAL DESCRIPTION
LOGGED BY: _GL
SAMPLED BY: _GL

25/35/50/
5

10/13/25

1117/21

115.2

4.2

5.7

SM

SILTY SAND: Light brown, fine to medium grained, dry,
dense

Dense

Slightly moist, dense

20

8/8/8

SP

SAND: Light brown, fine to coarse grained with gravel,
dry, medium dense

21

22

23

24

25

719113

10/10/10

SM

SILTY SAND: Light brown, fine to medium grained,
slightly moist, medium dense

Soil Exploration Co., Inc.

TOTAL DEPTH = 25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED
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GEOTECHNICAL BORING LOGS
Drill Hole No.__B-7

Date: __ 7/30/21 Project No. _ 21203-01
Drilling Company: _ One Way Drilling Type of Rig: _ CME-85
Hole Diameter:_ 8" Drive Weight:_140 Ibs.  Drop:_30" Elevation: Existing Ground
DEPTH EARTH SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet) | MATERIAL TEST PER DENSITY (%) CLASSIFICATION LOGGED BY: __GL
6 INCH (%) uscs SAMPLED BY: _GL
1 SM SILTY SAND: Light brown, fine to medium grained, dry,
medium dense
2
3 5/8/10 3.9
4
5
6 10/13/25 4.8 Dense
7
8
9
10
1" 9/12/12 Fine to coarse grained, slightly moist, medium dense
12
13
14
15
16 4/6/7
17
18
SAND WITH SILT: Light brown, fine to coarse grained,
19 SP-SM dry, medium dense
20 4/8/8
21 TOTAL DEPTH = 20’
NO GROUNDWATER
NO CAVING
22 BORING BACKFILLED
23
24
25

Soil Exploration Co., Inc.
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Date: __ 7/30/21

Drilling Company: _ One Way Drilling

GEOTECHNICAL BORING LOGS

Drill Hole No.__B-8
Project No. _ 21203-01
CME-85

Type of Rig:

Hole Diameter:__ 8"

Drive Weight:_140 Ibs.

Drop:_30" Elevation: Existing Ground

DEPTH EARTH
(feet) | MATERIAL

SAMPLE
TEST

BLOWS
PER
6 INCH

DRY MOISTURE SOIL
DENSITY (%) CLASSIFICATION
(%) uUsCcs

GEOTECHNICAL DESCRIPTION
LOGGED BY: _GL
SAMPLED BY: _GL

3 B -

6 10/14/13

1 5/6/6

16 10/10/17

20

21 8/10/12

22

23

SILTY SAND: Light brown, fine to medium grained, dry,

SM medium dense

Dense

4.2 Medium dense

Fine to medium grained, slightly moist, medium dense

Medium dense

24

25 7/9/9

SAND: Light brown, fine to coarse grained, dry, medium

sP dense

Soil Exploration Co., Inc.

TOTAL DEPTH = 25’
NO GROUNDWATER
NO CAVING
BORING BACKFILLED
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Envire = Cham, Inc.

LABORATORY REPORT

CUSTOMER: Soil Exploration Company
7535 Jurupa Ave., Suits C

Rivarside, Ch 92504

PROJECT: Facifica Imw / 21203-01
MATRIX: SO1L

FELERE WERM PRS- MY A A

T LT L LR s sma

pH 1,23

DATE RECEIVED:RESQZS21

EESEE ELFRT IAMTLRL . AP ARM AR PR

RH/USIT

o P

SR P L LI

COMHENTE

OF = DILOTION FACTOR

FOL = PEACTICAL QUANTITATION LIMIT
ACTOAL DETECTICN LIMIT = DF X PQL
mg/Eg = HILLIGRAY PER KEILOGRAM = FPH
QOfMSE=CM = OHMS=CENTIMETER
RESISTIVITY = 1 OONDUCTIVITY

pH AHALYSIS CONDUCTED ON 1:1 SOIL

DATR REVIEWED AHD AFFROVED BY:
CAL-DHE ELAP CERTIFICATE Ho.: 85

MATER EXTRACTION
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16801 Van Buren Bhvd , Bidg. B

m B, RO O AL
Riverside, Califomnia 92504

[ a51-T76-0345
Projact Mama: Pacifica Invesimant
Sample Location:  B-8 Date Tested: August 4, 2021
Sampled by Gene Luu [Clienl] Diepth (1) at2.0
Date Sampled: Juity 30, 2021 Lab D Mo 21-1534
Taat Condiion: “Undesturbed”, Consolidaied, Drained.
& T - .
|
Poak
& = = 20.5 {
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{
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o
o i -] 3 4 ]
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Adessandro Bhed Progsct Mo, 21203-01
Mansns YValley, Calilornia Augusi 8. 2021

2019 CBC - SEISMIC PARAMETERS
i
Mapped Speciral Response Acceleration S, = 1.835 S1=0.721
 SweCosficients Class*D") | Fa=10  Fy=17
Maximum Considered Earthauake MCE) | 5. - 1635 = 1226
Rl s e ey | Ses=1223  Sor=0817
- mbmw cm“_r | : 5 1
Peak Ground Acceleration (PGA) i - -_i-.;l.TTE- _
mmmmmumm;} r - 1.1 ¥
_s?ﬂdTﬁ-F;-{é&:um Acceleration | ooo.
Refernncas

Earthiquaie LSgs. o rESaanch i zamapaidasegn
= d010 Cabfornis Buliding Code, Calfornia Code of Reguiations. Title 24, Part 2, Voluma 2 of 2,
Gaction 1613, Eaffguats Lasds

Soil Exploraticn Co., Inc.
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LIQUEFACTION ANALYSIS SLMMARY

Copyright by CivilTech Seftware
wwi . Civiltechsoftware . com

SR PT AR T IR R R

Font: Courder New, Regular, 5ize 8 i5 recomsended for this report,
Licensad to | Bi6S2821 11:08:58 AM

Input File Mame: UNTITLED
Title: PROJECT NAME: Pacifica Investment
Subtitle: Proj No. 213283

Surface Elev.sExisting

Hole Mo.=B-4

Depth of Holes 0,08 Ft

Water Table during Earthguakes 138.88 ft
Hater Table during In-5itu Testing= 138.88 ft
Hax. Accelerations @.57 g

Earthquake Magnitudes= 7.88

Input Data:
surface Elev.=Existing
Hole Mo.=B-4
bepth of Hole=58.08 fU
Water Table during Earthguakes 138.98 ft
Water Table durdng In-S5itu Testing= 130.08 ft
Max, Accelerationsd.5F g

Earthquake Magnitudes7.Ba

1. SPT or BPT Calculation.

2. Settlement Analyiis Method: Ishihara / Yoshimdine

3, Fines Correction for Liguefaction: Idriss/Seed

4, Fine Correction for Settlesent: During Ligquefaction®
£. Settlement Calculation im: ALl zomes®

&, Hammer Energy Ratis, O = .89
7. Borehole Diameter, Cha 1
B, Samplimg HMethod, Cs= 1

8. User request factor of safety (apply to CSR) ., Users 1
Plot two CS8 (Filwl, filellier)

18. Use Curve Smoothimg: Yes®*
* Recommended Optlons

In-5itu Test Data:
Depth  SPT gamma Fines
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ft pcF X

o, e 23.80  120.89 19.89
5.0 9.8 129.83 19.98
ig.88 7.8 120.88 16.84
15,80 X568 119.80 19.08
H.ea  X.es  110.88 19.08
35,08 1688 129.80 28.00
1900 3988 120.80 18,04
35.80 29.88 120.80 21.09
48,88  37.8@  129.09 21,90
45,898 14,88 120.98 21.84
52,80  16.88  120.80 21.08
ft

a.aa 2.38 @837 5.0
:_l.ll'r SHELLALEEEEINL TILEE WERSELUNraLey -arnas
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Alessandro Blvd.
Moreno Valley, California

Project No. 21203-01

August 11, 2021

Infiltration Test (Percolation Test Procedure)

The percolation test data from I-1 and |-2 was used to estimate infiltration rates using the Porchet Inverse
Borehole Method, in accordance with Riverside County, Low-impact development BMP design handbook,

Appendix A-Infiltration Testing, June 2018.

Two 8-inch diameter, 7 feet deep test holes (I-1 and |-2) were performed at the suggested area. To mitigate
any possible caving or sloughing of the test hole, a 6-inch diameter perforated PVC pipe was placed in the

hole. The bottom of the test hole was covered with 2 inches of gravel.

The testing was conducted after presoaking with water. Water level was adjusted to 20 inches above the
bottom of the test hole after each measurement. Two consecutive measurements showed that 6 inches of
water seeped away in more than 25 minutes. The test was run for an additional six hour with measurements
taken at 30 minute intervals. The drop that occurred during the final reading was used for design purposes.

Tabulated Test Results/Boring Percolation Test Procedure)

Depth of Test Measured
Test No. (feet) Earth Material Infiltration Rate
(in/hr)
1-1 7 Silty Sand ("SM”) 0.72
1-2 7 Silty Sand ("SM”) 0.56

-1 and I-2 have measured in-situ rates of less than 1.6 inches/hour. Infiltration BMPs should not be used.

Soil Exploration Co., Inc.
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Appendix 4:Historical Site Conditions

Phase | Environmental Site Assessment or Other Information on Past Site Use

“Not Applicable”
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Appendix 5:LID Infeasibility

LID Technical Infeasibility Analysis

“Not Applicable”
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Appendix 6:BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation
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Bioretention Facilitv - Desien Proced BMP ID L d Required Entries
ioretention Facility - Design Procedure egend:
y ool NORTH BIO s Calculated Cells
Company Name: ADKAN ENGINEERS Date: 7/22/2022
Designed by: Ben Rees County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 8.72  acres
Enter Vyp determined from Section 2.1 of this Handbook Vemp= 13,777 ft°
Type of Bioretention Facility Design
@ Side slopes required (parallel to parking spaces or adjacent to walkways)
O No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer dg = 3.0 ft
Top Width of Bioretention Facility, excluding curb wr=  63.0 ft
Total Effective Depth, di
dg=(0.3)xdg+ (0.4)x 1 -(0.7/wp) + 0.5 dp = 1.79 ft
Minimum Surface Area, A,
Ve (Y Ay = h It
Ay (ftz) _ smp (1) M 7,70
d (ft)
Proposed Surface Area A= 7779 ft
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 1 %
6" Check Dam Spacing 25 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010






BMP ID Required Entries

Bioretention Facility - Design Procedure Legend:

SOUTH BIO Calculated Cells
Company Name: ADKAN ENGINEERS Date: 6/27/2022
Designed by: Ben Rees County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 9.87  acres
Enter Vyp determined from Section 2.1 of this Handbook Vewr= 12,994 ft
Type of Bioretention Facility Design
@ Side slopes required (parallel to parking spaces or adjacent to walkways)
O No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer dg = 3.0 ft
Top Width of Bioretention Facility, excluding curb wr=  50.0 ft
Total Effective Depth, di
dg=(0.3)xdg+ (0.4)x 1 -(0.7/wp) + 0.5 dp = 1.79 ft
Minimum Surface Area, A,
Ve (Y Ay = 2 ft*
Ay (ftz) _ smp (1) M 7,276
d (ft)
Proposed Surface Area A= 7390 ft°
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 1 %
6" Check Dam Spacing 25 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010






Bioretention Facility - Design Procedure BMP ID Legend: Required Entrics
Alessandro BIO Calculated Cells
Company Name: ADKAN ENGINEERS Date: 6/27/2022
Designed by: Ben Rees County/City Case No.:

Design Volume

Enter the area tributary to this feature A= 1.04  acres
Enter Vyp determined from Section 2.1 of this Handbook Vewp= 1,976  ft’
Type of Bioretention Facility Design
@ Side slopes required (parallel to parking spaces or adjacent to walkways)
O No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer dg = 2.5 ft
Top Width of Bioretention Facility, excluding curb Wt = 6.0 ft
Total Effective Depth, di
dg=(0.3)xdg+ (0.4)x 1 -(0.7/wp) + 0.5 dp = 1.53 ft
Minimum Surface Area, A,
Ve (Y Ay=l 12 ft*
AM(ft2)= smp (1) M ,289
d (ft)
Proposed Surface Area A= 1426 ft
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 1 %
6" Check Dam Spacing 25 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010






Bioretention Facilitv - Desien Proced BMP ID L d Required Entries
ioretention Facility - Design Procedure egend:
y & Bay East BIO 8 Calculated Cells
Company Name: ADKAN ENGINEERS Date: 6/27/2022.
Designed by: Ben Rees County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 0.27  acres
Enter Vyp determined from Section 2.1 of this Handbook Vemp= 461 ft
Type of Bioretention Facility Design
@ Side slopes required (parallel to parking spaces or adjacent to walkways)
O No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer dg = 1.5 ft
Top Width of Bioretention Facility, excluding curb Wt = 7.0 ft
Total Effective Depth, di
dg=(0.3)xdg+ (0.4)x 1 -(0.7/wp) + 0.5 dp = 125 ft
Minimum Surface Area, A,
Ay (F2) = Ve (fY) Ay = 369 ft*
M de (ft)
Proposed Surface Area A= 369 ft*
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 1 %
6" Check Dam Spacing 25 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010






Bioretention Facilitv - Desien Proced BMP ID L d Required Entries
ioretention Facility - Design Procedure egend:
y & Bay West BIO 8 Calculated Cells
Company Name: ADKAN ENGINEERS Date: 6/27/2022
Designed by: Ben Rees County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 0.2 acres
Enter Vyp determined from Section 2.1 of this Handbook Vemp= 338 ft
Type of Bioretention Facility Design
@ Side slopes required (parallel to parking spaces or adjacent to walkways)
O No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer dg = 1.5 ft
Top Width of Bioretention Facility, excluding curb Wt = 7.0 ft
Total Effective Depth, di
dg=(0.3)xdg+ (0.4)x 1 -(0.7/wp) + 0.5 dp = 125 ft
Minimum Surface Area, A,
Ve (Y Ay= 271 ft*
Ay ( ftz) _ smp (1) M 7
d (ft)
Proposed Surface Area A= 271 ft*
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 1 %
6" Check Dam Spacing 25 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



Appendix 7:Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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Appendix 8:Source Control

Pollutant Sources/Source Control Checklist
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Appendix 9:0&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms
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Water Quality Management Plan (WQMP)

TTM38265

Operations & Maintenance Responsibility for Treatment Control

BMP’s

BMP Required
Maintenance

Frequency

Maintenance Requirements

Responsibility

Trash

Weekly

Empty Dumpsters

Property Owner

Roof Drains/
Gutters

Before wet
season, or
significant rain
event, or when
needed

Roof Gutters shall be visually inspected for defects and
possible leakage. Damage or defects found shall be
corrected as soon as possible.

Owners should avoid use of gutters, roofing, and trim made
of copper so as to prevent the metal from leaching into
runoff.

Property Owner

Bioretention
Basin

Bi-Weekly

Semi-Annual

Annually

As Needed

Mow, weed, trim and remove accumulation of trash debris
and/or sediment. Routine inspections for areas of standing
water within the BMP and corrective measures to restore
proper infiltration rates are necessary.

Trim Vegetation at the beginning and end of the wet season
to prevent establishment of woody vegetation. Replant
eroded or barren spots to prevent erosion and accumulation
of sediment.

Per Condition of Approval 90.FLOODRI all BMPs are to
be inspected, and if required, cleaned no later than October
15 each year

Stabilize eroded banks, repair undercut and eroded areas at
inflow and outflow areas, maintain access to the basin for
regular maintenance, mow as appropriate for vegetative
cover species, monitor health of vegetation and replace as
necessary, control mosquitos as necessary, remove liter and
debris. Mulch replacement may be necessary on an
occasional basis to fill in voids, mulching should be done
prior to the wet season. Unclog underdrain, and regulate
soil pH.

For additional maintenance information please see
Appendix 10 of the WQMP

Grading Plans and BMP Map provided in WQMP
document provide additional information on location of
Bio-retention facility and tributary areas.

Home Owners
Association

Self-Retaining/
Landscape Areas

Bi-Weekly

Mow, weed, trim and remove accumulation of trash debris
and/or sediment. Retaining areas should be mowed at 4-6
inches in height if grass is proposed.

Maintain landscaping using minimal pesticides

Home Owners
Association

BMP's should start and be inspected prior to forecast rain, daily during extended rain events, after rain events, weekly

Property Owner

during the rainy season, and at two-week intervals during the non-rainy season.

Passco Pacifica, LLC, 333 City Boulevard West, 17" Floor, Orange, CA 92866
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Water Quality Management Plan (WQMP)
TTM38265

Funding

Funding for Ongoing Maintenance will be provided by the Home Owner’s Association.

Property Owner
Passco Pacifica, LLC, 333 City Boulevard West, 17" Floor, Orange, CA 92866
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Water Quality Management Plan (WQMP)

TTM38265

Basin Site Maintenance Summary Form

Maintenance Performed:

Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:
Maintenance Performed:
Date: Inspector Name: Basin:

Property Owner

Passco Pacifica, LLC, 333 City Boulevard West, 17" Floor, Orange, CA 92866
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Appendix 10:Educational Materials

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information
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Bioretention

TC-32

Description

The bioretention best management practice (BMP) functions as a
soil and plant-based filtration device that removes pollutants
through a variety of physical, biological, and chemical treatment
processes. These facilities normally consist of a grass buffer
strip, sand bed, ponding area, organic layer or mulch layer,
planting soil, and plants. The runoff’s velocity is reduced by
passing over or through buffer strip and subsequently distributed
evenly along a ponding area. Exfiltration of the stored water in
the bioretention area planting soil into the underlying soils
occurs over a period of days.

California Experience

None documented. Bioretention has been used as a stormwater
BMP since 1992. In addition to Prince George's County, MD and
Alexandria, VA, bioretention has been used successfully at urban
and suburban areas in Montgomery County, MD; Baltimore
County, MD; Chesterfield County, VA; Prince William County,
VA; Smith Mountain Lake State Park, VA; and Cary, NC.

Advantages

m  Bioretention provides stormwater treatment that enhances
the quality of downstream water bodies by temporarily
storing runoff in the BMP and releasing it over a period of
four days to the receiving water (EPA, 1999).

m  The vegetation provides shade and wind breaks, absorbs
noise, and improves an area's landscape.

Limitations

m  The bioretention BMP is not recommended for areas with
slopes greater than 20% or where mature tree removal would

Design Considerations

m Soil for Infiltration
m Tributary Area

m Slope

m Aesthetics

m Environmental Side-effects

Targeted Constituents

January 2003 California Stormwater BMP Handbook
New Development and Redevelopment
www.cabmphandbooks.com

v Sediment ]
v Nutrients A
v Trash |
v Metals [
v Bacteria u
v Oiland Grease u
v Organics [
Legend (Removal Effectiveness)
® low B High
A Medium
CASQA
California
Stormwater
Quality
Association
1of8
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TC-32 Bioretention

be required since clogging may result, particularly if the BMP receives runoff with high
sediment loads (EPA, 1999).

=  Bioretention is not a suitable BMP at locations where the water table is within 6 feet of the
ground surface and where the surrounding soil stratum is unstable.

m By design, bioretention BMPs have the potential to create very attractive habitats for
mosquitoes and other vectors because of highly organic, often heavily vegetated areas mixed
with shallow water.

m  In cold climates the soil may freeze, preventing runoff from infiltrating into the planting soil.

Design and Sizing Guidelines
m  The bioretention area should be sized to capture the design storm runoff.

m In areas where the native soil permeability is less than 0.5 in/hr an underdrain should be
provided.

m  Recommended minimum dimensions are 15 feet by 40 feet, although the preferred width is
25 feet. Excavated depth should be 4 feet.

m  Area should drain completely within 72 hours.
m  Approximately 1 tree or shrub per 50 ft2 of bioretention area should be included.
m  Cover area with about 3 inches of mulch.

Construction/Inspection Considerations
Bioretention area should not be established until contributing watershed is stabilized.

Performance

Bioretention removes stormwater pollutants through physical and biological processes,
including adsorption, filtration, plant uptake, microbial activity, decomposition, sedimentation
and volatilization (EPA, 1999). Adsorption is the process whereby particulate pollutants attach
to soil (e.g., clay) or vegetation surfaces. Adequate contact time between the surface and
pollutant must be provided for in the design of the system for this removal process to occur.
Thus, the infiltration rate of the soils must not exceed those specified in the design criteria or
pollutant removal may decrease. Pollutants removed by adsorption include metals, phosphorus,
and hydrocarbons. Filtration occurs as runoff passes through the bioretention area media, such
as the sand bed, ground cover, and planting soil.

Common particulates removed from stormwater include particulate organic matter,
phosphorus, and suspended solids. Biological processes that occur in wetlands result in
pollutant uptake by plants and microorganisms in the soil. Plant growth is sustained by the
uptake of nutrients from the soils, with woody plants locking up these nutrients through the
seasons. Microbial activity within the soil also contributes to the removal of nitrogen and
organic matter. Nitrogen is removed by nitrifying and denitrifying bacteria, while aerobic
bacteria are responsible for the decomposition of the organic matter. Microbial processes
require oxygen and can result in depleted oxygen levels if the bioretention area is not adequately

2 of 8 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbooks.com
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Bioretention TC-32

aerated. Sedimentation occurs in the swale or ponding area as the velocity slows and solids fall
out of suspension.

The removal effectiveness of bioretention has been studied during field and laboratory studies
conducted by the University of Maryland (Davis et al, 1998). During these experiments,
synthetic stormwater runoff was pumped through several laboratory and field bioretention areas
to simulate typical storm events in Prince George's County, MD. Removal rates for heavy metals
and nutrients are shown in Table 1.

Table 1 Laboratory and Estimated
Bioretention Davis et al. (1998);
PGDER (1993)

Pollutant Removal Rate

Total Phosphorus 70-83%

Metals (Cu, Zn, Pb) 93-98%

TKN 68-80%

Total Suspended Solids 90%

Organics 90%

Bacteria 90%

Results for both the laboratory and field experiments were similar for each of the pollutants
analyzed. Doubling or halving the influent pollutant levels had little effect on the effluent
pollutants concentrations (Davis et al, 1998).

The microbial activity and plant uptake occurring in the bioretention area will likely result in
higher removal rates than those determined for infiltration BMPs.

Siting Criteria

Bioretention BMPs are generally used to treat stormwater from impervious surfaces at
commercial, residential, and industrial areas (EPA, 1999). Implementation of bioretention for
stormwater management is ideal for median strips, parking lot islands, and swales. Moreover,
the runoff in these areas can be designed to either divert directly into the bioretention area or
convey into the bioretention area by a curb and gutter collection system.

The best location for bioretention areas is upland from inlets that receive sheet flow from graded
areas and at areas that will be excavated (EPA, 1999). In order to maximize treatment
effectiveness, the site must be graded in such a way that minimizes erosive conditions as sheet
flow is conveyed to the treatment area. Locations where a bioretention area can be readily
incorporated into the site plan without further environmental damage are preferred.
Furthermore, to effectively minimize sediment loading in the treatment area, bioretention only
should be used in stabilized drainage areas.
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Additional Design Guidelines

The layout of the bioretention area is determined after site constraints such as location of
utilities, underlying soils, existing vegetation, and drainage are considered (EPA, 1999). Sites
with loamy sand soils are especially appropriate for bioretention because the excavated soil can
be backfilled and used as the planting soil, thus eliminating the cost of importing planting soil.

The use of bioretention may not be feasible given an unstable surrounding soil stratum, soils
with clay content greater than 25 percent, a site with slopes greater than 20 percent, and/or a
site with mature trees that would be removed during construction of the BMP.

Bioretention can be designed to be off-line or on-line of the existing drainage system (EPA,
1999). The drainage area for a bioretention area should be between 0.1 and 0.4 hectares (0.25
and 1.0 acres). Larger drainage areas may require multiple bioretention areas. Furthermore,
the maximum drainage area for a bioretention area is determined by the expected rainfall
intensity and runoff rate. Stabilized areas may erode when velocities are greater than 5 feet per
second (1.5 meter per second). The designer should determine the potential for erosive
conditions at the site.

The size of the bioretention area, which is a function of the drainage area and the runoff
generated from the area is sized to capture the water quality volume.

The recommended minimum dimensions of the bioretention area are 15 feet (4.6 meters) wide
by 40 feet (12.2 meters) long, where the minimum width allows enough space for a dense,
randomly-distributed area of trees and shrubs to become established. Thus replicating a natural
forest and creating a microclimate, thereby enabling the bioretention area to tolerate the effects
of heat stress, acid rain, runoff pollutants, and insect and disease infestations which landscaped
areas in urban settings typically are unable to tolerate. The preferred width is 25 feet (7.6
meters), with a length of twice the width. Essentially, any facilities wider than 20 feet (6.1
meters) should be twice as long as they are wide, which promotes the distribution of flow and
decreases the chances of concentrated flow.

In order to provide adequate storage and prevent water from standing for excessive periods of
time the ponding depth of the bioretention area should not exceed 6 inches (15 centimeters).
Water should not be left to stand for more than 72 hours. A restriction on the type of plants that
can be used may be necessary due to some plants’ water intolerance. Furthermore, if water is
left standing for longer than 72 hours mosquitoes and other insects may start to breed.

The appropriate planting soil should be backfilled into the excavated bioretention area. Planting
soils should be sandy loam, loamy sand, or loam texture with a clay content ranging from 10 to
25 percent.

Generally the soil should have infiltration rates greater than 0.5 inches (1.25 centimeters) per
hour, which is typical of sandy loams, loamy sands, or loams. The pH of the soil should range
between 5.5 and 6.5, where pollutants such as organic nitrogen and phosphorus can be adsorbed
by the soil and microbial activity can flourish. Additional requirements for the planting soil
include a 1.5 to 3 percent organic content and a maximum 500 ppm concentration of soluble
salts.
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Soil tests should be performed for every 500 cubic yards (382 cubic meters) of planting soil,
with the exception of pH and organic content tests, which are required only once per
bioretention area (EPA, 1999). Planting soil should be 4 inches (10.1 centimeters) deeper than
the bottom of the largest root ball and 4 feet (1.2 meters) altogether. This depth will provide
adequate soil for the plants' root systems to become established, prevent plant damage due to
severe wind, and provide adequate moisture capacity. Most sites will require excavation in
order to obtain the recommended depth.

Planting soil depths of greater than 4 feet (1.2 meters) may require additional construction
practices such as shoring measures (EPA, 1999). Planting soil should be placed in 18 inches or
greater lifts and lightly compacted until the desired depth is reached. Since high canopy trees
may be destroyed during maintenance the bioretention area should be vegetated to resemble a
terrestrial forest community ecosystem that is dominated by understory trees. Three species
each of both trees and shrubs are recommended to be planted at a rate of 2500 trees and shrubs
per hectare (1000 per acre). For instance, a 15 foot (4.6 meter) by 40 foot (12.2 meter)
bioretention area (600 square feet or 55.75 square meters) would require 14 trees and shrubs.
The shrub-to-tree ratio should be 2:1 to 3:1.

Trees and shrubs should be planted when conditions are favorable. Vegetation should be
watered at the end of each day for fourteen days following its planting. Plant species tolerant of
pollutant loads and varying wet and dry conditions should be used in the bioretention area.

The designer should assess aesthetics, site layout, and maintenance requirements when
selecting plant species. Adjacent non-native invasive species should be identified and the
designer should take measures, such as providing a soil breach to eliminate the threat of these
species invading the bioretention area. Regional landscaping manuals should be consulted to
ensure that the planting of the bioretention area meets the landscaping requirements
established by the local authorities. The designers should evaluate the best placement of
vegetation within the bioretention area. Plants should be placed at irregular intervals to
replicate a natural forest. Trees should be placed on the perimeter of the area to provide shade
and shelter from the wind. Trees and shrubs can be sheltered from damaging flows if they are
placed away from the path of the incoming runoff. In cold climates, species that are more
tolerant to cold winds, such as evergreens, should be placed in windier areas of the site.

Following placement of the trees and shrubs, the ground cover and/or mulch should be
established. Ground cover such as grasses or legumes can be planted at the beginning of the
growing season. Mulch should be placed immediately after trees and shrubs are planted. Two
to 3 inches (5 to 7.6 cm) of commercially-available fine shredded hardwood mulch or shredded
hardwood chips should be applied to the bioretention area to protect from erosion.

Maintenance

The primary maintenance requirement for bioretention areas is that of inspection and repair or
replacement of the treatment area's components. Generally, this involves nothing more than the
routine periodic maintenance that is required of any landscaped area. Plants that are
appropriate for the site, climatic, and watering conditions should be selected for use in the
bioretention cell. Appropriately selected plants will aide in reducing fertilizer, pesticide, water,
and overall maintenance requirements. Bioretention system components should blend over
time through plant and root growth, organic decomposition, and the development of a natural
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soil horizon. These biologic and physical processes over time will lengthen the facility's life span
and reduce the need for extensive maintenance.

Routine maintenance should include a biannual health evaluation of the trees and shrubs and
subsequent removal of any dead or diseased vegetation (EPA, 1999). Diseased vegetation
should be treated as needed using preventative and low-toxic measures to the extent possible.
BMPs have the potential to create very attractive habitats for mosquitoes and other vectors
because of highly organic, often heavily vegetated areas mixed with shallow water. Routine
inspections for areas of standing water within the BMP and corrective measures to restore
proper infiltration rates are necessary to prevent creating mosquito and other vector habitat. In
addition, bioretention BMPs are susceptible to invasion by aggressive plant species such as
cattails, which increase the chances of water standing and subsequent vector production if not
routinely maintained.

In order to maintain the treatment area’s appearance it may be necessary to prune and weed.
Furthermore, mulch replacement is suggested when erosion is evident or when the site begins to
look unattractive. Specifically, the entire area may require mulch replacement every two to
three years, although spot mulching may be sufficient when there are random void areas. Mulch
replacement should be done prior to the start of the wet season.

New Jersey's Department of Environmental Protection states in their bioretention systems
standards that accumulated sediment and debris removal (especially at the inflow point) will
normally be the primary maintenance function. Other potential tasks include replacement of
dead vegetation, soil pH regulation, erosion repair at inflow points, mulch replenishment,
unclogging the underdrain, and repairing overflow structures. There is also the possibility that
the cation exchange capacity of the soils in the cell will be significantly reduced over time.
Depending on pollutant loads, soils may need to be replaced within 5-10 years of construction
(LID, 2000).

Cost
Construction Cost

Construction cost estimates for a bioretention area are slightly greater than those for the
required landscaping for a new development (EPA, 1999). A general rule of thumb (Coffman,
1999) is that residential bioretention areas average about $3 to $4 per square foot, depending on
soil conditions and the density and types of plants used. Commercial, industrial and
institutional site costs can range between $10 to $40 per square foot, based on the need for
control structures, curbing, storm drains and underdrains.

Retrofitting a site typically costs more, averaging $6,500 per bioretention area. The higher costs
are attributed to the demolition of existing concrete, asphalt, and existing structures and the
replacement of fill material with planting soil. The costs of retrofitting a commercial site in
Maryland, Kettering Development, with 15 bioretention areas were estimated at $111,600.

In any bioretention area design, the cost of plants varies substantially and can account for a
significant portion of the expenditures. While these cost estimates are slightly greater than
those of typical landscaping treatment (due to the increased number of plantings, additional soil
excavation, backfill material, use of underdrains etc.), those landscaping expenses that would be
required regardless of the bioretention installation should be subtracted when determining the
net cost.
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Perhaps of most importance, however, the cost savings compared to the use of traditional
structural stormwater conveyance systems makes bioretention areas quite attractive financially.
For example, the use of bioretention can decrease the cost required for constructing stormwater
conveyance systems at a site. A medical office building in Maryland was able to reduce the
amount of storm drain pipe that was needed from 800 to 230 feet - a cost savings of $24,000
(PGDER, 1993). And a new residential development spent a total of approximately $100,000
using bioretention cells on each lot instead of nearly $400,000 for the traditional stormwater
ponds that were originally planned (Rappahanock, ). Also, in residential areas, stormwater
management controls become a part of each property owner's landscape, reducing the public
burden to maintain large centralized facilities.

Maintenance Cost

The operation and maintenance costs for a bioretention facility will be comparable to those of
typical landscaping required for a site. Costs beyond the normal landscaping fees will include
the cost for testing the soils and may include costs for a sand bed and planting soil.
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Site Design & Landscape Planning SD-10

Design Objectives

M Maximize Infiltration
M Provide Retention

M Slow Runoff

ol Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.
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SD-10 Site Design & Landscape Planning

Designing New Installations
Begin the development of a plan for the landscape unit with attention to the following general
principles:

m  Formulate the plan on the basis of clearly articulated community goals. Carefully identify
conflicts and choices between retaining and protecting desired resources and community
growth.

m  Map and assess land suitability for urban uses. Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

m  Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

m  Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

m  Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

m  Promote natural vegetation by using parking lot islands and other landscaped areas.
m  Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

m  Promote the conservation of forest cover. Building on land that is already deforested affects
basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative effects
or the expense of countering them with structural solutions.

m  Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

= Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design
= Convey runoff safely from the tops of slopes.

= Avoid disturbing steep or unstable slopes.

m  Avoid disturbing natural channels.

m  Stabilize disturbed slopes as quickly as possible.

m  Vegetate slopes with native or drought tolerant vegetation.

m  Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems.

m  Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

= Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

= Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area. The first choice for linings
should be grass or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration. If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

m  Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for

redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.
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Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Suggested Protocoels

Catch Basins/Inlet Sfructures

Municipal staff should regelarly inspect facilities (o ensure
the following:

- Immediate repair of any delerioration threatening
structural integrity.

Cleaning before the sump is 0% full. Catch basins
standard. ’ .

- Stenciling of catch basing and inlets (zee SC-75 Waste
Handling and Dispoeal).
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Drainage System Maintenance SC-74

[SWRCE, RWOQCH, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS

Ilieir Connectiane and Discharge

During routine maintenance of conveyance system and drainage structures field staff shoald
look for evidence of illegal discharge: or illicit conmections:

Is thers evidence of spills such as paints, discoloring. ste.

- Are there any odors associated with the drainnge system

= Hecord locations of appanent iﬂl.-ga! discharges fillicit conmections

= Teack flows back b potential dischargers and conduct aboveground inspections. This can
be dome through visual inspection of up gradient manholes or alternate technbgues
inchuding zine chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.
Oice the origin of flow s established, require illicit discharger to eliminate the discharge.

Sreneil storm drains, where applicable, 1o prevend illegal disposal of pollutants. Storm drain
inlets should have messages such as “Dump No Waste Drains to Stream” stenciled next to

sysiem.
Befer to fact sheet 5C-10 Non-Stormwiater Discharges.

Hlegel Dumping

Fegularly inspect and chean up hot spots and other storm drainage areas where illegal
dumping and disposal eoours.

E?lli-h sysbiin for tracking incidints, The syatem dhould be designed (o identify the
fallpwing:

= Ullegal demping hot spols
- Types and quantities (in some cages) of wasies
= Patterns in time of occurmence (time af day/night, manth, or year)

«  Mode of dumping {abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents, spills)

= Responsible parties

Fost “No Dumping” signs in problem areas with a phone number for reporting dumping and
disposal, Signs showld ales indicate fimes and penaliies for illegal dumping,

Refer to fact gheet SC-10 Non-Stormwater Discharges.
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5C-74 Drainaﬂe sttem Maintenance

The State Department of Fish and Game has a hotline for reporting viclations called Cal TIP
(i-Boo-g53-5400). The phone Aumler may be used to report any vielation of a Fish and
Game cogde (illegal dumping, poaching, efe. ).

The California Departrent of Toxic Substances Control’s Waste Alert Hotline, 1-Boo-
ELTOXIC, can be used to repart hazardous waste violations.

Training

Train crows in proper maintenance activities, inclading record keeping and disposal.
Omly properly trained individuals are allowed to handle hazardous materials/wastes,

P & @ . 5 - o . . T " TE

parks and recreation, industrial waszte inspection, harardous wasie inspection, sewer
maintenance) 1o recognize and report illegal dumping,

Train municipal employess and edecate busineases, contractors, and the general public in
proper and consistent methaods for disposal,

Train municipal stafi regarding non-stormwater dischanges (See 5C-10 Non-Stommwater
Discharges).

Spill Response and Prevention

Refer to SC-11, Prevention, Control & Cleanup

Have spill cleanup materials readily available and in a known bocation,
Cleanap spills imemediately and wie dry methods if possibile,

Properly dispose of spill eleanup material,

ther Considerations

Cleanup activities may create a slight disturbance for local aguatic species. Access o ibems
and material oo private property may be limited. Trade-offs may exist between channed
hydraubics and water qualityfriparian habitat. if storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

Starm drain flushing is most effective in small dinmeter pipes (36-inch diameter pipe or ess,
depending on water supply ard sediment collection mpadity). Gther considerations
associated with storm drain flushing may include the svailability of a water source, finding a
divnatrsam area bo collect sediments, iguid/sediment disposal, and disposal of flushed
effluent 1o sanitary sewer may be prohibited {n some areas,

Regulations may include adoption of substantial penalties for illegal dumping and disposal,

Municipal codes should include sections prohibiting the discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Privale properiy aceess rights may be nosded to track Qlegal discharges up gradient,
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Drainage System Maintenance SC-74

»  Requirements of municipal erdinance authority for sespecied soarce verification testing for
illich connections necessary for guaranteed rights of entry,

Raguiramants
Cra ba
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cleaning is implemented. Catch basin cleaning costs are less expensive if vacuam street
sweepers are available; cleaning catch basing manually can cost approximanely twice as
rivich as eleani g the basing with a vacuiam attached Lo 4 swesper.

s Methods used for illicit connection detection (smake testing, dye testing, visual inspectlon,
and flow monitoring) can be costly and time-consaming. Site-specific factors, such as the
level of imparvious area, the density and ages of baildings, and type of land use will

employess can offset costs by saving expense on inspectors and directing resources more

efficiently. Same programs hove used funds available from “environmental fees® or special
assessment districts to fund their illHcit connection elimination programs.

Mainienant*
®  Two-person Leams may be required to clean catch basins with vactor trudks,

m @ R L - R = £l =

plus pdministrative personnel, depending on the complexity of the storm sewer system,
s Arrangements must be made for proper disposal of collected wastes,

®  Requires techndeal staff to detect and investigate illegal dumping siodations, and ta
coordinate public education.

Supplemental Information
Further Detail of the BMP
Storm Dratn lisking

Santtary sewer flushing = a common malntenance setivity used to improve pipe hydraulles and

comvey sccamulated material to strategle bocations, such as to &n open channel, to another poind
where flushing will be initlated, or over 1o the sanitary sewer and on to the trestment facilities,
thus preventing re-suspenaion and overflow of a portion of the solids during storm events.
Flushing prevents “plug flow”™ dischanges of concentrated pollutant loadings and sediments. The
depasits can hinder the designed convevance capacity of the storm drain system and potentially
comse backwiter conditions in sévere cases of clogging.

malntain adequate veloclty to keep particles in suspension. An upstream manhole is selected 10
place an inflatable devies that temporarily plugs the pipe. Further upstream, waler 8 pamped
imto the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to

s
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When carefully applied, grade control structures can be highly versstile in establishing human
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Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

o Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations
The following methods should be considered for inclusion in the
project design and show on project plans:

m  Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

January 2003 California Stormwater BMP Handbook 1of2
New Development and Redevelopment
www.cabmphandbooks.com
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— DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

m  Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations” above should be included in all project
design plans.

Additional Information
Maintenance Considerations

m  Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
m  Signage on top of curbs tends to weather and fade.

= Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information
Examples

m  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.

20f 2 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbooks.com
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